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a-jUj ) _ ] 

: Ujjs-i 

■ -k-L o -^ L ^jjLir* <Om*I y_jOOC 

: Lb,lj* 

I* (1 j t) o^;lo <o— I (^v^- -ilo^l jl \sPj* £3J ( Y — 1 J^~) j^j-; ^ 

y = b‘X = o&Lij jl^j- o 1 * 1 - 64 * o^is* l-> (M) J la -* ‘ < 5 —^ • (a,1*1 

l£}j J*.? j>*«» tS>j :r uTj j onili t_sA*s}j ^jlSa o Ux'lA <« aliku. j jJ 

. ojo ijLi; jU^ L t j ( a.l) <- 5 >^ a j* ,i - ; ' jy>* 

A - <«,*>) (1 - 1 ) 

• A J 3 X ^ fi* 1 3 Ji' '-rPP •‘-f b 3 0 '-*3J>- 



U ( 1 3 T 3 r) ‘ = —* 3 1 isPy *" (Y — 1 J^“) iS-^. J ^J< 

<z — «aJ» i; olvts* L» (<>A<0 c (j-'i-** • (a,6,c) 

< y • X Iftd5 cj^Jv^6 Oft Im 6m ^j lS-1 C'Uuab a1£wJ — £ ty = fj 



14 j-Sy^x j*r 


- Aia jUi L \j ( a,b,c) • J-^-U z 

A = (a,6,e) (1 * - 1) 

• A 2 3 y 9 X iskaiJy Ij c ) b s O '~ i )S > ' 
If (1 s Y 3 •• • n ) w j' y» 

^ 0^*0 V^s -1 .? («i,«s, • ■ ;a n ) j^x < >jjI .{a h a 2 , . . . ,«„) 

o*a La eS -bjS fi ;_jl^ IS A o-L c * .'.' ■_ > ■« *^{j' i a;, = a Bj « • ; ii * dj 

. AAfcJ^ j-j aUj L ^(ai,Ot ; . . . ,G«). . . jll 

A = (ai,a,, . . . ,a„) { M - 1} 

3 '=**' 1 A j'Ax *2 *»iJy C! ‘ A xt *•*!> a ! '-V*- 


A = B =(6i,6*, . . .,fcj.)jA = (oj.os,. . .,a*)j$l 

/liiij/i 

ai - bi, os = bt, ... ,a n ** b n {H — 1) 



, oj^jS I* " ' s, J3 ,a oT>' > * isjljj- l ^U&*Jy ( »Ui^5'' 

■ urs 

o => ( 0 , 0 ) (it - 0 

i* 

o= {o,o,o) 0*-0 

L 

0 - ( 0 , 0 , ... , 0 ) ( 16 - 1 ) 



u-tj /r < 


jui -1 

lj UjUj* 0*^?*>* . JjS k <3*J^ ‘ £*-?■ U O^u* 'j 

^Ujljj^ ,*■*> oj^-s <jTj>i B = (c,d) < A = (a,i>) o'^ts 4 

‘ -*?“<£* '^sj j£: (c,d) ^ (a,b) .>■* i^lAiiJ 0 ^* £*?■ ^jyo a 


{iY-0 


C = A + B = ( a,b ) 4- (c,rf) =* (a + c, b 4- «?) (tf — 1) 

B * (b^bt, ... ,6,) j A = (a h a 3 , . . . ,a„) ^ 

C - A + B = (oi,ai, . . . ,«„) 4- (&i,6 2> - . . A) 

= (a a + b\, a? 4- bt, . ■ • , o» + &*) 

C“?- U { ) — 1} j-i j 

, jUjL. tZjjS l^i ^Uaa* >StjgS j-i eS {f — \ (JS^i) iSjl'tj*. 

'Z’jy* *-- A L . ajIaiI. pji o T ->-*A =(ai.a 2 .. . .,a*)^?l 

|A] — -{- v°r-+ fl 2 5 -)-••• + a ,, 3 (t A — \) 

. j! o~4 ^^i-e A jJK-l jJ Aj^.* V-/ 4 *' x 

C — XA = (Xa,,Ao*, . . . ,Xa n ) (\\ - 1) 

: jjis—i 

B = (6i,6j, . . . ,b n ) ) A — (oi,a*,. . .,<*■) j ,J >s k 


A ■ B = a,kbk — aibi + atbt 4- • • * 4- d n b n (T ° 0 

*■= i 



lAtcosO 

A • B = |Al|B|cos0 


A ■ B J-MS - 1 w yi> . (J— 1 Jli 


A • A = |A| 2 — ^ at* = Oj* 4" fl? 2 + • • • 4" fl* 2 


iS > V- ^ 

(Tl-0 






• Jy-is* jnj 0 jy tf 'V B) A o** *<>0 >jryn~S ■ 


cos (A,B) ■ 


iA[|Bf 


(TT-t) 


cos (A,B) - 


J «*&* 




(U-l) 


s A « (ai,C2,as) L wj-i 


• {Y — \ J&J.wJ 0 j>- 0 ** B = (fei,i>2,i>j) 

A x B = (aj6j — 036*, Osii — aj6», aj&s — atbi) (Tf — 1) 

J *JXJ(J“'>*■ *- vr® 

• v-j"® 

AxB » -(BxA) (TA-1) 

A x A = 0 

A • (A x B) = 0 ‘ (tY-I) 




/YY 


B ■ (A X B) = 0 (r A - \) 

<_s*^ “-; ^-»L 1^ B ) AcS^j^x 

a = xb (^-0 

‘(TY-0 * (TT-0 t\S 0 l . iiiL 5 J.ll- *5BiAi5^> 

A x BiA-i -^jLsa. . c ^.1 B3 A >x 3 J x AxE & ***•>& cM^ (TA— 1 ) 
j'saj 5 fca *“’l> 1 ^^ ^ (A,B,C j *r“X Jja-* Bj 

(r*-i) 

j?l J»ii j jS"! uo- <j*b •- !_, lajlij- ;l {A,B,C| •r 1 '^ 

(n -0 

b* . o*Jj (A.B.C) ^ , 4 1? 0 T , xiL jC=^(A x B )/ 1 

j_L>w B 4 . A 3* 'j L> 0f« jli-l & -^ls* *; 

B j A^ ^ " V- * J L>* . cw > 1 U aa« j j d*-. Ij 4 if Is (_$ L — 1 , 


C . (A x B) > 0 


C • (A x B) < 0 
C jk* 


'J z 3 y 3 X lst-J 1 


jL. r .. 'w | 1 * 3 : 


A M 
y it 


Kj oLi 

^xSj’a 5 y 


_jL Hjy** 4 K: ..i . 1L:S up.i^lf.4 \j <_Ja— iSj 
X jj B 3A isbkjljj. 4? 

^ 3 - os 1 j j ■ A 

a«(|a|,o,o) ’ (rr~ 1 ) 

B = (JB| cos B ; |B sin 0, 0) (YT - )) 

JJ> X^1 ejljji . Jjli Ia 3 - j<^v« j>IX io !_, J ‘<\iJ y> 1^5 A 

'2*^3 S j i z b j^x • ■■"—,1 

. t—J |B[ sin 6 ) |Bj cos 6 x l x sPr o T 

iliia [ji A o3-? ■ ^ !/ ‘ ^ it>>A»sj -i B J I 0 4_/jIj 

al£i»i Cnf^J^ • B 3 Atsl*jljxi>« **3 b xlx 0 ®ob i 

>(rr-U j{ty-i) o^Luji ^Uv^Uii- 

A x B - [0,0,jA]jBjsin (A,B)J (Tf-)) 

J>S> W 

Q = (0,0,1) (TA — I ) 

• ‘-^X oV\5* ( > 1 — 1 ) 3 

(rf-i) 

i^a-c B j A j n j^x ^• 4*.-^ ' c-Si 


A x B = njA||B|sin (A,B) 

AA y i x 4>i<5 x 



rr 


j^*-: (A,B) j J *^BjA On *«*jb j* * J >f 
'-*^ s ^ ,i —U 1 ^—«vW {A,B,n| aS^J a., ^j-^L B $ A Vili 

(To — 1) *^vb j* • B _jA y jA[ > 0, |Bj > 0j$^jy°os^j^ • 

sin (A,B) >0 (rY - )) 

3 i A v^-* 'j B y A o ft 15 -^** ***£} *>'>** (y? — 1 ) ‘a^-Lv» ^ 

■ A* (T? - \) > (YA— 1) 0^1 jU* '-TJ^ < J-lSi. I* 

x^^jisl .1 ji (rr-)} > (rr- \) ^ *».>>t 

A • B = !Aj|B]cos (A,B) (YA-1) 

(r a —> >) ( r? -}) *=*51^1^ o^ T uU • • i j’- i (yy -)) l, eS 

B y yifOJ*-Z * «jJ l ya <Sx ^ lj 1 «A -kjii A O T J ^ ^yi J ^ J ■—' j l (_jjo l^ 0 K‘‘ — «> 

y J»S di> y j-3 ^Lw I .^' Lj-_^ i jj-o^ *ClAJ y 

^-“■s ^9 V~^^ <S^j-t o-'jj o- t *» " . ■* » * a1£i~. j &< ^ A^jlj 



A X B ^j'-i^f V-H- • Y — 1 JS-i 


l&J IJ y> K .«i ’ . f — 1 

Ua . c»l j £>«->■« O**')* j^y* *■£» ^■■ , .• ji _>^ixi» 

^y* ^ • v -~ ,< - ‘- : os- 3 J C *^l-Xil a.. ,^1 < 

• ti4^3j O^ 4 j**-*-' Ca -^“ ^jy*> *-. oV'is* U V ‘ •'- **-*«* 




AtJ ** /Vf 


. y i jj jgj 4_;T eS 

2*Sisl*^ J x £>*»• 4 -- !/ • a - x jl 

J/ ' .C J— Jl5 ^ jJi; 4* Jji eJU-jJ . olj ijLu y , X 

• ’■ " «•■■ . ■» ' ■ jya^A V-'^isLn ( j Jx _, ■ (“j*^ cJU-_,«j jS^jT JU- * J< ‘» L ^jau (^l-j- U— L . 

^- J ^ 4 rr ^.SjS±Ju },_£>{>■ t-.liijl 1; O^US -0 L) l - ^ -l~ '* -'» |^l ( . U ^ JKdl 

U l s^““ ’■ **j£j*> ois.1 /»■*-* . <■—*-L, ■JijL 

£^LLu»l Aii> .l*!* ■—Jk» ^1 oW isfx • ‘-jj-t.K J X^j\>» ' v=«»lj" i^Uii jj 

• <jr®->** Ij 'V'^- 


(i£ ika- J^&uJ 

4 - 1.1 L» j?l-kaj j J V l - . ^ ji 1 ( i 4| . . . . ^JjXJ 

Clii + c 2 i 2 + • • • 4- c„i„ = 0 (^ ~ ') 

i_,!^j». ^Ijlo 

Ci — 0, Cs = 0, . . . , c„ = 0 (f 0 — 0 

• \ 4 JU L i^jCUv* U Ij l*jT <X*jyO f L 

. . . ,i n } jSI— • t ‘Wyi-'iJ'-V/5|> 1 ; 1 

• _>-»-3 L# i|. jl *»l?o T ‘ 

x- LI ) . <xiL jl **■"** '-S^as^a — 

. (b^S^y. OmJj' 15Loi 'ao^l^j^p ok j g** ^ ** 

( Lj? -Xu> 1 ^ ^ 1 j) ^Jai- .V i V j to 

b ia iS *jf *-; < a£ J-iL iS ^i x, SiSjt^j* tjL«j j^M ^?! 

i4f IjMc-jy^a jj , Jjl^Uia/^4^ y j lo T J J ^ .jJaCa^a^oX + &yj'-ix 

. <i±ijS A 1 ^ • U 

< . o— I (jii* ■ v l 4 -; . ‘ L ( z,lf,i ) V • x o^xo tS cu—t ( _5^-rf*i-' . * x > 

. A U l-’ I* JJ® j-i j-iJ^* 4^i«» jA 

4 S Orf^ jM * ' i -* 0 ^ **A«xl • l -^; lj fl > 4 > jR* •■ ’' . U.^ L jJ») 

Jaa L( X 1 I «J ^ ^ ^X *J W * U 

. r** ir^x— X 

^ ,J X^® ./* [X],X ?) . . . ,X„j t5^J ,J X '1*9*** 



Y 4 /tfokwj*- 


« c *tyi jxjjXjj . . . ,x„} j 1 <yk*. <~?£jP >•£■ 'Z'jy* *-< o ^ L> AJj-* A 
^ts*— 3 ** AiiLj ■*}*-} A 6 -* 4= **<^{ci,Ci,, . . ,c»} 

A — CiXi + C 2 X 2 + • • • + c„x„ (f 1 — }) 

O-U^U oJ« ^>T « «*>£)'>» <yk£- ^ *S* J-* A u* 3 ) «1(J 

-k-< um' o^isLk • ' * J A; A-Iw, <■ a^- 3 L < j'j-Ivm oVts - 

(jUjiij* jl "Ai jILsjU AiS ftfiS ^ji l*-is 4^ ^.jjL, a^a. 

. a^iL ^yki. jx,,x 2> . . . ,x„ (tsLttjljj- Ark j\j3 jxjjXj,. . .,x,j 

*-^f ?**£ • tyks- {x,,x*,.. .,x,,}tfl*jl^ 

0*1^’ Iwi • (f) — \) u~?Ua . AiaA^y. J-SLii JAsIk 

uS.A' 1 ok;ki AiLfi 

A = ajXi + OsXs + ••_• + a,x, (YY — 0 

• i**-;** 1 {YY — 1) j (Y ) — t ) «J^U» )l r *>>*\?* 

0 * (ai — Ci)xi + (a» — Ca)xj + • • « + {a„ — c»)x„ (YY — 1) 

”**“15* ft j '> ‘ "' - : ‘ - ^ » " »—■ * vyk*- *-) * ■ ' •*-'* ij’j 3 b —6 

aj = Ci, a: = ci, . . . , a* = c n (YY — 1} 

_>«i lS >-Sg k ~c ; Jilo <— 4 - , Aj» A* .ljJL< J**^~J* (f ^ j) «J^lu l _^— 

. \J . V- >U >-£g J 4 ^>Ja j'Ajf jA dSfktf.il A . <Aj£(_yO Xt d^Li' O^jIS- l^l I 

\j ,Jlii> jJ ,jm^ . J IJ . 1a— . ; .4 ! .«, . - • * jAj J ljk»- 

, ^iL; (yki J'« • ■■■■ ■> 3 4 JjJ Ij J/ 5 x £ ( ‘r.-^ <—tj ^U- I --14 

eS C •Zsjyo 

<j<m x < R*j-> ts—i-^> Jl^« Jua,, y- y ■ x dAsi-o ^La 


^jY l^J , J«ti CU— I !~« 15^1-* y ‘ X d i A ’ t-A jl 4Ai ^j jfv * . ~ ^yki- « \ li, ( • L 

c5 yl a-.L j! ji J* ti !_ji^ dS )yk> • ' J V 1 * 1* jj k< • jS tS "i Ij 

iiL; ijk> y< <J*Li AfU i5■*-*-; n ^- U ...-L y> , a*< yu 

j 1f} ^ ] ^Ja Li if j * — ■ j ^ d5j ^j l^*^d . i!Udd^a J^Y-“ A14_. t [^ ^1^ I - — * Y\ ^ 

. „1 ‘.■?,L ki- «L A-L i^-XJt-! )i ^yki. 'lij''L <Stf _,J 
Ali^U fcjA** n »■• - i-l-LdSk*.* c£li* dS 1 jyy-tf JJ” . ) _ ) Jbd 



W ts'U* / Yf 


' y = (yuVi,- ■ •,?<■) 9* “(*i,«*,.. ■ ,x»)< o-m i^yki 
R" + • -i-iL <^*b n *-S^ a^L y^ax + by < aK^T >^b K" «f 

. A^_ AA I yj- 

e, •= {1,0, ... . ,0|,e 2 = {0,1,0, . . . ,0}.e„ , . 

- (0.0.1 <*»-» 

A = iOj.rtj, . . . ,<j„! j*+k yt a*JjS \j ft* »S jl 

x3 ^r 3 + o’xls* »jb** b o T j ji X /j, ^a 

A =■• (fli.o*, . . . ,«„} = Oi{1,0, ... .0} + flnO.l.0.0| 

+ •••+<>,{0.0.1} (ft-)) 

L 


A = Oiei + o s e 2 + • • • + a„e„ (fv — 1 ) 

(?a — \} aJjIwjI by aaj-j* Jis~*{ei,es, . . « o^'x 4 j^Le 

Ci«i + c 2 e 2 + ■ ’ ■ + c„6„ =0 {f A — I) 

Cl **= 0, Ct = 0, . . . , c n ™ 0 3* C1 *“* ‘SyU* 


15^ 


! •V^X 'j 


{ei,e } , . . . ,e*S isb-j'+K < 




^L. . o~l Ja^ « J*U ft* <jL+« 0>? . . JeS^: tf-- l+» ^ . AAA-* 

. lA»J t^AjL, « A li_. :L £»» ij 

«S A^y*(*>!*• f«xj^+{ei.et.b{ Y° — l) jJISb.lv r . J ^ t 4A^U J ?l 


| 1 t - 3 
e '-^= 0 


if-j 

*=«J ,j£Ay> 3*-* x i ^b uM* <sbb» b-, _,Ia^- y» ,j-* 

4^5 A. Lai* U-rf >X l^IacL'. I . Ay^^y, a A-*L aSLj A ol t'jn i_Sb^« , AjS jAo { f — J ) &Jjla* 

ob^j aI» . ; U jj jail* ^jISa ca LoA+« j I <s I<lC j*. -K « ajlj^ b ‘A**. I jJsLa, A-lsuX 

. ioLaA»m ^5 Lb»jx~ Jj3> jJ JL.Uc+ly . --■ — j ■ jlj^, ^e> 
a- -X ;bj, jA 

A ** X °< e * (A« - 1} 


o* = A • e* 


« +\y» ol flS+« x A jay** 3^ * Ok *3iw< v*b'* 






TY 


A — (ai.Oi.a 3 ) ci.j^-34- X # s • T — ) J&® 

<^jyo «-. o'j^ts* l> 0 T *^ 

A = ai(i,0,0) + a s (0,1,0) + a a (0,0,l) (A? - \) 

b 

A =» Cie t -f aiei + a 3 ej (AY — 1) 



ft3 l sLj,,S t . s = (0,0,1) j e 2 = (0,1,0 )i ei = (1,0,0) 

l£ b_** <X/ j 1 , ‘U m fr> ^-b>- 

ei • e 2 - 0 e, ■ e 3 = 0 e 2 • e 8 - 0 (Af - 1) 

«i * ei - I et • e* — 1 e s • e 8 = 1 {AA — )) 

x 3 , i» < *-s d>V\5*b pA^* «l£x^.^ X (JL* 

'-r* : jZ a* Cs • dt • a»tsl***Jy - e 3 « e a « 'r^j - 1 ** 




‘-Ssj*# tf'U* /VA 


i£ tSj£*)^ < Is , 

a« = A-ei ) a* = A-ei {$?->) 

>*u 

ffi « A • Ci <* (Aj cos (A,Ci) (fiV — l) 

^*1. c—.1 y, j^*v. jta3t>,n Ajl*j**ty*z Aj*^ c, **Jy 

■ ^*.*>?*' J«*i AiS^^AlV* 

OW* • J r^s* R‘ ^ v> Uj l ^~ l u^t* tS^» R 3 

. -i-S^ jX J,(j iy j-i j-> aSvXtx* ,j;L-^ tS ■, 

ei X 6; “ e, ejXe?«e, e, x e, * e» {AA~l) 

e? X e, * —es «i xes = -ei «i x Cj «* — e-j (M~ 1} 

e ( x «i - 0 ej x e. = 0 *ix«! = 0 (>• —0 



JrfU ^UUu> 

^| 1> i21 £jj /* xlx tS R” 

■ Jelx *-£s fi l J xlc»j*£ 

0 ft* jj> Ijgj x5^. ft* j'J'Jjl* oLo^ 4 il£»J *^i l^Lix U*» ,jJ 

• .KJ *»•» *r o'V'J* 

A * fcjij -f (? 1 “• t) 

4_)ixi . xUxi J tS. XV'w fc A y« bt ) 6. 

L J*U oLciw jj a 

A • A - jA j 5 - V + b; ! + 26,6, cos (ir,i 4 > (*T - 1) 





• i; = 1 3 fill = 1 V 

. o~> 1 li j-~i ■ * . l " -.» <-5fe ls Ij- L>~— j-*g — S’ ^5 {? Y — 1) *-l «* L»» ‘V. *^ ** o • O^-J** 


^vil o->Ui» Jijj 

j^ls \j U trjj {i,,i 2 . . . . ,i„} J 5 ^ n jl l* 

(*0^*“* {61.62, . . ., 6 /i 11 jl “* y*>*> aS JjL.^y» 

• i ^ j • ©<■ • e,- = 0 

A ‘ . | f] j { ;!- _ _ _ ^ J U&yJKM «S l '+_* *■» I {J*3J 

^jy° Orf’ j° ■ ^ts- 

ciii 4- cth + ■ ■ ■ + <vi, - 0 [W - 0 

^ L«jll ^ 0 4j *V ;: - : J' > C 1 = Ojf; = 0 }C r . = 0 ^ jIjSx t/iSj Jaii 
■ • • iCi - 0‘ Cj = 0* fi = 1 

L/ I $ O-Jb \yi>- J *•■ • *+ * *> L®j 1 3 ^ ^ Y* ~ 1 ) 4-1 -i Lw j *» 

e , - il ' Lfij» 

lei| = j^j = 1 °jr° o* 1 

i_,Uwl !_, jl^j* JL»- • u^>- jl >e- 5 {ei,i», . . ,,!,}.} 

es = ia - (la • e,)e ! 

e'a • e t => (i 2 • e,) - (i. • ej) = 0 ^ f«J [ * ^y 3 

e 5 = T^j cr^-y ^ 3 - i > 4 - s *i y ®2 <yly^-. 

l®al 

{ei,es,i», . . - ,i„}ij^ ©2 y3 

e'j = i» - (ia- e s )ei - (i 3 - e?)e } ^jy° V e a j^y J 1 ^ • Ci *“’ 

3>i X ®3 ^a^LS* (•>^* 9 ®2 3 e i k e 3 Wj ^ l o U- l-U. L . , -S{ v r* : 


e 3 = 


l*il 


jl^jl • c: *“^ e 2 ) Cl jl J 


tei,ea,e3,i v . .,i ll |ts^J S:;, *^* fcC > 4 ^ , **> 5- ^L< • ss ^*' J ^ fcC e? > e i w 

jjTjj aS 

e ‘-w • (?f -’ ) 




^4* /T 1 


i« - £ (e* ■ i*)e* 

*■" =-St- (?6~D 

I “ 2 t <«* ‘ *■)•» | 

for 2 < vi < n. 


tjl* . d — ^ 

U . Aw Lwlw 4 4^*^ Af 4 *-^'3rf‘® w f 0 4^ AJj IJ o ^c-9^w0 (_5j^5 Lb A l»wt 

ji> L> Cw ^WW A -J^h” Ij l^J T ' V>- ^J^Ab ^ J f ^ 1 • -f' P ■ 

4Ai kjL^j£ iCwJ _^A 4* 4? A-JkJ ^LjJ < _ s -»IS jlS ^ I . JwjL-w 

■ •^■'>4^^ 4^3 4-^ 

A x B - — (B x A) «£<>' c?4* 

(T'F — 0 *J J 4« jl <oj^> (jrf' j° • B = (bi t bt,b 3 ) i A — (3t,a 2 ,a 3 ) 'J’-f* 

A x B = (aj>» — ajbj, ajfcs — Qibt, (ifa — atbi) ^y^is" ^ 


B X A =s (fcjfl3 — b^a j, f>3fli — b>aj, bifls — fcjQi) ^ 

B = ( 61 , 62 , 63 ) i A = (oi.ai.a^u®^ 4 JL- . A x B - — (Bx A)u*4y4< 

■ (rfi ,dt,di) 5 C = (cj,cs,c») 


. A*-* £ Cw b 4 ^3 <,5 Lb A Lw! - 


Ci € 2 e s 
A xB = ai as a 5 
6, 6 2 6* 


(ff- 0 

c ~ (ci.cjjf j) o T j' i ^ 


I ®i <*2 fls 
A • (B x C) = U| 6 2 & 8 

I Cl Ci c 3 


(*Y- I) 


A X (B X C) - (ft-C)B ~ (A-B)C (fft-I) 

(A X B) • (C X D) - (A • C)(B ■ D) ~ (A • D)(B • C) (M - I) 

(A xB) x (C x D) - [A ■ (B x D)JC - (A- (B x C))D _ . 

= |A.(CxD)]B-[B-(CxD)JA V<> ' 

A • (B X C) - (A x B) • C - (C X A) ■ B - C ■ (A X B) 

-B.(CxA) (YI-1) 

= (B X C) ■ A 



r \ **>■ 

3 JiLw m- \ 

• c«J|A x B|8 3 ^ >-5* »l~. -v »j ,jli;_ \ 

x'x A JIjs ) C } B* * «* f*>^- a_jS cuyb— y 

. o~J A • (B x C) 

• ‘ i “3-' jij LZ'jyeA-i C « B < A ,Ji!&i— 1 Js^i f 

A-(BxC)/0 

<S ««J 0 TAiil, Jii—U{i„ij, . . . f j n }(5l*jU^ cu.b-.f 

ii-ii i,.i* • • ii • i„ 
h ‘ li l» ‘ lj ' 1 ‘ lj • l a 

^ • =0 
i* ■ ii i„ • i 2 • • • i„ • i„ 

t53^“*l* O^— & 

f «A < ( i „.')» ( £ 5„»)“ 

*-l *-l *-t 

A 3 a^si«3 B.> Aj^ • l«i _>>i 3.1 iSji£* A -V^ \j>y— 9 F 

S v -«^«j v jej OjLs ^Ai* • a— : 5T ,^s» lj j Dj 

(A x B) • (A X D) 5 (AxB)x(Ax D)? 

jW Os 1 Jjk • £jbi- ^ LS^J->W ^ ^3 jV? X j'^X jW- Y 

j'-^X •“£» ky'^X «>f' i (JV^3 x'xj'Ax 

• c '* , >* 

b j'^x x 3 a^ki; ji aS ^IajkAojj^L;^ — a)- b=0'*>f£ c^b_ a 

. O w I ^3*_£ 

L5-=3X-‘ jl>>x ^ ls J>y J x» ikaJJI aS A—£ !-Vf ^ tSj^ J x 1 

. oaL 

. &k^ jl aS Ii1« Ij ^j l^v \£ j I^X a]a1ju— j © 

tjP^jSA 3 J 3 AJiw ^^33^ A ^* * _iI aS .. U ^ lj . yJ^ . A ^5jl oJo L* -_ | ] 

. 03 ^ 



T J-* 




. ) -T 

j ^l j A *% ■ j'C-* ^ . A^i" — 1 L 1 "t_i^- ■ I a . l -\ c Ijl , I ^ . Iv. — — [ ^ Ia^ . \j T 'j '' L 

. ±zL aj-t vV ) 

y^e y> ■ ,jT j 5 li-c I lj tj^ijZ U *-Sl, a jjj® j , J tf £ . ? .. ~ J 1.1* I 

J-=^ & < ^-~ l t?l>-r |*i-i o-*-*- 1 ' J J*~ «5*>i U*>^+ cr*-^' j«> l> 

JS ^li»s . u-~l f 1 j 3 <*' 1 lj J-O-C ^jT 

L U <J£/ kJ M^ . Cw Ij-jyi-. ^ La j)z— <i I A*ir ] *? U» 1_^ l y^_f / U <£* i5 Li^ I 


Cjya I -Xl-;^' ^Jfc^O Ij I* «?i — ffl . C**l (J* Li Wl j J 71 

. £y* y *x £ t\ 5 jJ* li 



*t~r Jt* 

2 X 2^*’ ( t — f) 


.2XW 1 - (T-r) 


.n x (r-r) 


_a„i a n s ■ ■ • a*m. 


jjl jSoUi 

^j^Zyi j I i.«Jct (v — T) aJ jIju jmjL?i X wi i_5 »-f C-.L-. Lm |» L»o I ^ 



X,)*i /XX 

• (***-\?*o ur* ^ 'Z'jy **-.b A • Ny-x** . »Xw*<wlA 


<*11 <*1J • ' ■ <*ln 


On 1 0«* * 0 »p 


j 34 - 4 ^ * 1,2, . . . ,n t j - 1,2, . . . ,m L 1 J jU; ^1 

r an «„ ■■■ 0,.1 (—*>>*• °J5- o«' j j ■ ^ 


-4 « ttXwto-^b O* 1 ** 1 tflw ^ Jb» Ob-*.)- 4 a V c«5U **■*: .4*1* 

yi-e o'>~ ca -t ^ • J-®b f * J oy*" j (*' * y°-* J ^tr* 

> . ->U v > ^-1 . . V l - .— g i^ylj-nn j )t ±Jr£ yb* * J l»i» I <4 jja <jr*£ 1» j* ^y*®^ 

.lijL tf.!** tt jl-iy* X . C~* I JJU _)*J 

A - (ai,a 2 , . . . A.) . (? a — V) 

'•^J- 5 ■>-? oV\y* b 

A . A - («,,<*, . . . ,«.) (**-Y) 

jj . c~J J jS.t~ b A tS ^b n ^Uw a, U- ^■ _,*> 

ob- 1 " JJj; X 1 ^jy® ob* j* 4 ■ * > ' ,i o^" j*- 5 b Ay'-iy* f * 1 e **Jy a * JU- j** 

"Sbu . «*J 

o, » - 1,2,3 

^Jrfb* 4 4 Ul'.w I L . *!«-» I ‘njj j* Oj tS < wkAJ^^n^I-S-jb tS" 4 ** *"J* >4y» '—'B 

• 4 b\s-j j jni 0 jy° *< (l Y — 1) tAi 1 - 4 * {*? 
c, = a< + bi i = 1,2, . . . ,n (v - Y) 

j I C wpI l^jb-C < C| |fi o ^ * 

C2 = as + &2 (A — Y ) 


j**> ^4-y>'b 3 k—->b 1 Sy^ji . Y — T 

j£\A —. 4-iiLj y-b? 1 ^—jT biu (_^LixI ^£1 Jxk$ y jS^ J3 ^ ^ j 

< 3 } i j* ob 1 *i jSt i»ii , 





. ^ L lj o T * isb^e' fbs j?' 

JUI .<r-T 

A ^v^*= •aA va® t*j* U j 3 ^ i^j'I i*» oIa** b 

• •Wj^j ^byp-^pU JUcI . UjJ1SL,I 


• As^y* jfeUi. ^Uu:l b (*>■ jlwXn^^sl, 3 4 L ^ 


B = b„ c - Cy 


t — 1,2, . . . ,n , j — 1,2, . . . ,m 


C = .4 ± B . c„ =* «,, ± fcy 


2 3 4l f 4 9 2] _ [ 6 12 6' 
.5 7 Oj + |0 8 OJ [14 15 0. 


B = \A » bij *> Aay 


(1 o ~ T} 
‘ T - T Jfc- 


L y»*JpL 

*\S 0 1. AAb ,JKJ 4, x/l 


if 2 J 1 6 3 

[6 4 J = [iS 12 


V ^^L»U Ij 4—iT aS JjS <Jgj»Z u_. r i-UU- jj ^pU 

• ^As* " , '\y~pL* 


^~<JpL« V j^..LoL> 

'-4f>*? u-5j-b« j Jai» B$A ^~^_pL w^aJ-dU- 



/X9 


L- ^ ^ La.^L— ^ I l_^< ^4 

3 oo*»l^u B s A ^UsX*” ltick^ B j«X* o-^P^ A . p— 3 ?,^ 

■ •**“&» J ^“ > " jtj *-i-el5 o—InXwo^f-P^ ^C —ABU^^ts^J-'^' 

Ca - £ a ik b t j i — 1,2, . . . ,» and,;' — 1,2, . . . ,m (IT — Y) 

i-1 

n X s <jr*jp l* B ^xi U 4 .x^j i—it^jju c—! ijS^* Bil U- o. «^ &>»jp 

. AB » T «r P p l< Ul . 'i ~ i ~ i.i _ . ■ BA » _ ‘ t" 'j^ l< A y B■ o—Is X#ii, 2 —pU A 3 

1 p-*jW <i-^W ‘t'PP.m-o tsl*—*,pL 3 J >*B 3 A AB?*BA 4 a .- j .j 0 

|j l^T , ooil-ABe=BA o^-oU- i5^t oB 3 A j?l ^ABt^BA oJL-jO 

•f-T Jfc* 


[l 

3 


X 3 + 2 X 7] [17] 

X 3 + 4 X 7j ~ [ 37 J 


, oJ2 X 1^4:2 X lu^-p'-J^S X 2 C 


(>r — t } 

pL o^-al^U- 


On a 12 ] [*,1 _ fonii + anxtl 

.021 022 J 1.3*2 J |_ 0 2131 + OtiXl J 

'1 2] [3 2] _ [1X3 + 2X7 1 X 2 + 2 X 3] 

.3 4j [7 3J “ [3 X 3 + 4 X 7 3 X 2 + 4 X 3j 




8 

18 


(IIP —T) 


o-l 2 X 2o-*>;U uS*2 X 2^.pL *-*-j-»2 X 2^1* 4 y^l 9 


|"au «ul r^n 2>i;l _ |"aii&n + aij&n aubji + flubj? j (16 —Y) 

l.ajl fl22J [&21 &22J {.021611 + 02J&21 021&12 + 022&22J 

‘Uu>J jSljjOj J- * ^ - “~ o3^~‘ -m > ^ 3 ~ ‘-Stfj'-k** lx Ml 0 “*pk ^ • # J* A P 

. f** 3 * "<-Sl *S Ij (fl,.a 2> . . . ,a M ]o-*rp^ o-< • o-blojtljl opr* 
<-i ^SljjO 3 - 5 3 ~(^* i_k£— ji»— » 3 03-**' ^ jl Jaii 71 X 1 (pp— Al. j 

,j-iipU ^ . o—l 40-1 l—Oj- pi L* O .jyO 4-; ^jjjl lS La. 4^ 0—1 JdS J! j' Wj4 «)*** 

f:;l 



fY /9 j+r 


• s-'y*' !> O^i 4( 

L) 9 <Jj^— O^* 64 * O^u* '«• u'w.pL* l S„ 

J^J-t ^ 1 X . CJ jSjIcljj Jjjjj. ' w* 0^3 ‘ gA ~l 

• ^y *i « X l &'?* u9-~' 


V 

b 2 


[«l,fls, - • • ,«*] 


ai&i + a-ibi + 


+ a„6 B 


(~T) 


UJ 

• (IT — Y) vj-ii-U is~y~~ > <aA- !*>*■*«« •Af 1 


w^.LoU-<_^>_L>U-J^I^L w j^-c 0 ^ 3 ' • l> ()fl — Y) 

irW- yy *)I wj A L> U- u-Jj*.A- ^ OtfJj'o-t • ^~l j J fon aisJ^K- 1 

• J ‘3~'iS* Jb^ ' i — l J Ci —' *>l* Oi^J 1 V^- c -‘ 4 -~ “>1" tS>k~ jUj* OrV 

°**- (‘i'i J>- V-I^^U U^iLU^L fjjjlw yaJt 0 ^ 5 * JJ^O*** 

j jci—Ij c-*— *jL o>*“ ,>* • j^cP' > • ( ^—b e **" 4 jL- i5- ; > ;i “ Ob-^j* W V? 

• >^j-i >■£ J ^-" ' 

• a —r Jk* 


+ a>^> 




OY-Y) 


jJIUcSL tS-ly- <U»Jj*- \ X ) Al» X l^.P^J'*! X Mu-V.P*' 

»jL 3 « jj^-l _/!#— ijii <—- ^ l- o '-J- (_T< . ~1 jJ=— <-^ ‘t*?’ * " *^*“ 4 3^“ • |J1 *— ^ 

. ^-;L «J-i'.i ij? 1 ^ ^ Jsjii t_»j*>-L»L». < cl—• oy*“ *^"1* tl **“ 

^ . Jj\±yl* fcS|f l—pe«LeL- jb~ jA {S l± :; 

. Jj5 <w^U ■\r 1 ' L y-->=-3^ Oy“^*j^ Oy^-J* 3 ‘ J*~ ^ 3* .A" J* o’Aj**-* 

_>t— n _,!.> «_-_>^l«U- . jJl X jjlj n X JL>. 

. ^pyai-*,. Cl—l« x iSvjT^J 3 -i>< 0 >-~« > 



'SvJ /r* 


"ai" 

flj 

{ 6 , 6 j • 

■ • K1 - 

a 1&1 
aif»i 

0162 • 
aib? ■ 

■ fli 6 „ 

fljfen 

• 

_<*»_ 



.a,b, 

a„ 6 2 ■ 

• a*h_ 


[t-ifcima k—>j*jwLsL* 

S 3 ^4 U- ^slfjre Xnicw>"^ 'XSjn X n o-^x A j?l 

• (* - ““X-> ‘iyy»V 

(H-T) 

. QyZ~ «W3 ,^twriml< C o*J-* ^ 


C =* A X B 


Oil an] 

and 

b = r?” 

.o»i QssJ 


L^21 &22. 


Jj-fk j j>< a*Ij>4 X 4 u-zs*^ *-^<7 =AXB‘ A ' - ~ — A 2 X 2isU— yx^ B 3 A oy? 

• xj »^l» 


Gll-B 

a, s Bl 


Oil I 

Kpn 62; 

a S iB 

OljB J 







Osi \ 

^621 62: 

an^ii 

011612 

012611 

012612 

011621 

<*11622 

012621 

012622 

021611 

022612 

022611 

022612 

.011621 

021622 

022621 

0 2 2622, 


- x-V^y^ cJUj. 


/ba 6, 

Usi WJ 




(Vo-X) 


(n-r) 


^ x ^ - [«;:f * 3 ] 

■ xit .m X m^j^L <£ By» X «o-yxl* ^ 

fanB OigB ■ • • flinB 


(YT-T) 


C = vlXB = 


a„jB a„ t B 


a„ n B_ 


(YT-Y) 





■ ^ nm X nm^j^b, 
l^wjjil* jljil 

. o—i a - i - 1 jijji -i-yjS |»rf—*2 .pSl&.jS ** o-xpU 

JS-s *-< artjP^jtt} jW *-: o^>\s* *;3X Svrs^^ ^ 


j 4 = I <lii a** a*3 


& T .»*» *S j/jl>l 


‘“-fcs] l ”-fc] (,»... 

fcsi = [<*31 O33} bst = 033 

jiji L I Cmi I flo l| ... jjZ U Wj«0-Lfil> OOUm j J 


On On Oi* < 

t o*i Css Oa» C = < 

.Oai <*32 flaaj L< 


Cj» Cis 1 Cn 
Cti Cat | c>» 


jzj ‘Zyy* ** C } A -V^ 4*~Uv» IJ 


j _ ftn 6|» 

" [6 ai 6i 2 


D-AC- [*" M K' 1 ' j" 
[621 *>22 J [rfsi d 2i 


O*' ,>•* 


. Am A-4)ly>- 4-.M L>W» Jt '} '—' 4 


, ffcii</ii + buda bi\di2 + 612 ^ 22 ] . /va_y 1 

|Wh *f- biidti bndtt -+- 632^22 J 

yii 4 oW** 0 (Tfl-T) u-tpUj*.} >«. (Y1 -T)c»«»j* t tsU 



^4* /f< 


. f — T 

n X « ^ 

A — a l} , i,j - 1,2. . . . ,n, 

• ?**■*&• o^ 5 >ij 4 Sg 

\A\, \a„\, det \A\, or det |o,>! 


det M| = |««| = 


(To-T) 


U 43 L—A j bjl^-S 

o l^jT . <Jy J [.Xie^C J ly-5 L C*«»l (f® — T ) -I'* Qi/ V** 8 j 4.** 

^jiL. 0 >* M ' 3 f4’ o“* &det ( 0 , 5 ) 4 o-»l <Uj 

L -jl^-5 . c:—* -»4-^ o^l xl>-< { — 1 )*+/ *;>-> 0 *^ j J jl*-J . 

. j Lu A'> <JS-t tj flf^ a j L~*-«. 

• Y — T J4* 

On on 0 is I 

flsi Os 5 Oss {T1 — Y ) 

fljl Ojs Ojj | 

i l l =“ l ^j4* a u *jl —a 4 


i*“~ (-I) 1 - 


- (-!)» 


. 4 Cm>I x’ 0]2 flj lu i« tfv 4 


j I c— f ojL^« On 4 j L*^j» «^>-^IL 


4M-(_iH«» ° iJ 

I Oai Os» | 

f 4 4-; yJjj ijM * 4-f~l*' 4 t j£^la4 j j L . x i.» 4^ O^-4—; >4* * ?^ L> 



¥ 1 / Ujy—z b 


det |j«| = £ a „A<i 


(TT — T) 


L — _,l^jw JL. ^,1^-, 'j i^l (fT — T) ji 

• (SOrf^y* J^J-* u-^l* >k» 

i aS i ^I t't^k. ^LkajL ^a i——j»_>- dst JA| 

jgj <^jya^,A J .....o -^ (TT — Y) *J.jU. Jw, < ill. . cu-1 n j 1 i j g ~ 


det |-41 — «ui4 n + a u A ,s + oi8^4 ,J 


. -ij-; -Xfc I 

(rr-r) 

>c ±J, 1^1^ 

(U-T) 


^ atjA ki = 0 i k 

/-i 

t^Lfcaj L ,. ft |«Ll (_T^^ Jsw. jA| fW’tjk" t?Lif I j?l [ jJuL i 

^^ f - 'A i If jJsu- ill. <ii^ U -cl ^Utjl .i.iia l.lj ^ I t'jk— ^ I-a c . I 
^•det \A\ = 0«S Jl»- . ^iw jloi. 

• j-*U ( o>~~ j-* V) >•* (T 

. »j-i L jUL. s> | Oi ~“) j^“ j ^ ij~^ k ( O.J"**“) j-k— '-^s i S ^“ 5 ^ ( T* 

0 I^ 

• ^lj* J>3* ,J^yC I J { L)_^~ S 4 jSI { f 

• >^*rb o ' ■ i - : >- i <J^y x -‘ o^ <5^-^*“ 3 U^k-, J?l (6 


■J , 




> I, 


oj^) ^ y** j*/' (F 

. J-XC 


LTO*1* ^ ‘V-J 

A./' • '^^S' «!>i 5 u~.pL <det |A| = 0 j ls*<j* <j~sjzA> ^ AjS 1 
*-!^ ^l+-~KpL • J r-t 5 A -' det |A| u t j j 4 

ts«4— sr-^jtij • ^kjj j a- *j j 4 (j-rr^iU j_sU>jI jjI ^ Li . vi-iUj-j ^yc 

^*JU^r x Jsli>- jS\ . j 

^Tjj , UyZ 0 y^. t y jL~ r jl x J^- ! tS j£.j y <xiL< j**> 

• r < Tl Jm L- t* X h *}*3 ^ ^ o*v • l) r 



/ft 


,r — n< >s-iL j4 jJI 


usU^I^MjsU .a— Y 
u^r 1 * 

Mj • 7-4 = 4/ — 4' 4^^ ->* i5*j' *•< c-n-oU- l>;I ($1>l«i 7 o-rf-P^ 

. iift ^Uj t^bJj 

/ = s,j (r<s-r) 

o^*S 


«*- 


* * j 

* *j 


(r?-r) 


ifjk* 

a^b^^Jaj k Aljt b (jJ-aljJai O^J**‘M* vsLa * 1 J»i» ^(jrXT^ 

D = DiSij (rv -1) 

«I?0 T ‘ E = K&i i D = Dihii .^'u-s • ^j 1 - 1 '=v-» li - lsA* -sK^;^ 

DE = ^ JhSitSA/ - ftEA* 

t-i 

£7) = J E k 5M h = E.-ZU* 

*-i 

7 j \I^jy 0 <h oS i^o-L -DE — ED t ^s^'j- i 

iSjLsl^T)! yS,, tS 3 j jSI . ■*}£{$• a^.b jJS— I o--pU lSL c~J 

. i-lb <£p&S ■ " «-■ .. ■ ■ j£t!-$ i^15,^7 ‘ >rt'^*“I J 

P' 

. Jyi^a Jrfj c^jj-oa_; /l = Oi7‘H- X n l _ s -«-j- *■$« 

Tr (/4) * V flu (tA-T) 

*-i 

t5*v* tiV-iy-1» 7? Jj4 . C—I ^T i5 X,I^U5|_5Uij;l /l (j-o^L J-* 

a 1?^ T b 



fr y 




Tr (AB) = £ f «,*&*, = Tr (B4) 


flljB CH 2 B 


a„iB a„ 2 B 


ai-,5" 

a„„B 


(ri-Y) 

^ I 4 S .v_. v- 


Tr (i4 X B) = a,, Tr (B) + o I2 Tr (B) + • • • + o„„ Tr (B) 
Tr (4 X B) = Tr 04) • Tr (B) 






•s 


(fo-V) 


A iS 0 j I 4 S i4 T = j I < " *« « ^ Oj L^c A ~ djj L JJ 1^_* 

o-v-pk ^sC = AB* al^jjTo-iLsX jn X 

■A r * J X fl T X ^l 7, ‘(jJj ■ c—lftXwi 

> - . _ ^, ft \j I i..I k. £*l. c-lm x s T A T -k*i B r 3 

■ ls’ 4 ^ 


w-ij- o-i* 4^xti 

, .-■—K. Ia«jLw 4 L» 

C=/!B C T = B r ^ r ('M-Y} 

2 = A BCD • • • Y Z T = Y r • • ■ D r C r B r .<4 T (fY - Y) 


0jL»4& (jMjjLl 

• 4}L«aA 1* = A'* -<4 = fly 

■ |a,y| jlvy- J Os; yo~S- 4jL*J» j-i^JS A C •jr^J = ’^‘ A'> < 5 ~rf.pL 

:/-y 


(Ili -flill 

—fl]j anj 


. 4 - f 01 ' ai * 
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{fr— t) 



/f f 


is**** ^ jjiWI 

L>o^3 J >“(^ *-v^*3 oT*jL** ijl^-jl/; •Z'jy* v is*u* u**jzi* y* ^U-M 

«S j j$ (5-jx o^ur* • -i-iaJts* o^" •4 CT ^j 

(Tf-T) 

< jui f _ y _»•* tS det |i4| -I*—? *-< *-e-y 2 4 

det U| i* = | 0 „.4*> (YA-Y) 

•V 2 ^ 

B#-A* (f?-Y) 

Cy v J rf I j J 

det )A\ &, I: = 2 «A = C« (fY-Y) 

>-1 

J,l ^4*- ^ -V 2 ^ • pwjffS^ J *-£« o^y^ 6 -: l> 

5 = Bjk cwl*^ • >■ A*' (•5* i o> 1 ~ «,4** Jj 1 

c= *“j^ O^u - 3 ' l -*“ ^ -d.*' »j L »i ft a j 4-j ly 

B = A" (fA~T) 

0*^r o'.Aj* 1 j (Y*V — Y ) *J^U» ^ 
/det M| = .4S = AA CT (’H-Y) 

j^jyZ-j-i J-,li > - v * » ljl (Y1 — Y) “^jU* • >—-I cny^I = 5(* o^j- 1 ^ 

■ <S^J* u-rf.p'* ^ tr3^“ !•«-" ** Uo c -“' 


(f* — Y)«-hL>*det |4| 7* 0«*^O T • *30^ ^ ^4/' 

• ts * i 3 J >^j ‘“J^ 4 -: 



■ «£&•> "v^ 8 " *)by*** • 122 <~ l <^>'3 *j^“ 3 J 1^3 


il- 1 - 


4!! 

\A\ 


(ay-y) 



flS /<Sjy^ ^ MT 3 

• <rrus* ^jy* Ox* j* • j^j• i A X f*'p\* v&** \j 

AA~' = I (6T-T) 

f * * ^*~ isl*»jL«fc» v*-*’.* *> det j-4 j ( fa — Y) u-^ 5 ^ J»~-; A s^) b 

. jl-i-k-w j&i * Ov—^jx \j det \A\o^u* ’ 
det \A\ 5<* = | aij A* = | a*.4* (af-Y) 

<» U 

(af-Y) 

(ar — t)*J^u.* 4 -L»- 


det |-41 S,* = £ M J * = C« 


(aa-Y) 


^,T*k*» } ' 4 — ay iz-xx* 4 Jj' OS-~~ ' o-x.pb J*“ Ox’V As-S" *-»-x J b- 

• ks^ > ^ 1 A fs-* oy~ 

• CZ “"} J 0*X<_y° i **?-< Oy tTX-pb B — i) f y Ox^k^A 

B = A T (af-Y) 

• xj (aa — y) s-w^P ox 1 v 


7 det 1-41 = AW 
A TT - 4 

(7 det |4|)r - I det (4| 
7 det |A| = A CT A 


(av-Y) 

(aA-Y) 

(ai-Y) 

(f»-T) 


•-^is* ***^ • {fl - Y) ^ULw.la.jl 


-4-4 cr = A CT A (*'-*) 

jl c n. 1 *' ? ®* • ■d yi<Lfe«jL~* j& u+'-jzLi L 4 ^ts" o*—-■ 

aS . -i-lL 4>/jb |4| a S (f O •— y ) 


A~^ A = AA- 1 = 7 


(ft-Y) 


j— jO o J-C b 

f*j* J B« A u-#.pt» 3 J <4trs 



/ff 


(AB)~ l * B-'A-' 

(ABC ■ ■ ■ Z)~ l m (2-i • • • C _1 B“ , A~ 1 ) 
BB-U-M = 7 


{fr-Y) 

(ff-t) 
-i L»CI flu; <V!»-^ L, Ui 


« ■iy2 is * O-Jj jig j.4 j V^- j'A J-1 j 

ABB~ l A~ l AB = AB 

(AB) -1 j** j* & • «y-^Lj 

4BB-U- 1 = 7 t B-M^ilB = 7 

• ^jjj aL> Ij 4^ ^ jA 

(AB)- 1 = B-M-* 

, I (f’f — y) *J«i L»» 0-1*51 ls^j-j I « jL. «" - 


jjjla 

. oJa-hive vS^* tfU^ S~k • u~rtr jO «S 

' ^ — T J&* 

. f2 + 3i 4 — 5*1 
A -[ 3 4, J 

■ ■ i 5~L5' '“Vj* 2 .*:.> Ojyo 4* . 0^“ A *-« 0 A u-rf.pk £>•>> 

^[*1* 4 -*f] 

ya C jJb 4* 4^ Ol_-T^o C-—. J&. L? L ^ J- pU v5^ 0jfl oJt»- 

jB 1 • ?**■* lS - j’x 0 y.^!* 

A-a„ («-t> 

•ByT 

i - s,> (f f - f) 

jjl aS jl-i yLlJ y' 3 -y* ■ 3 ‘ *J °U 4:3 .. --J ^ yT_,,i aS 

Jf - ABC ■ • • H' (f“Y — V ) 

*B 0 T 

!?A —Y) 


Jf - AS<? ■ • fl' 



fY 


. b Vj ^ . U U |_S 1*3j L. " jS t.l> 1'|1V4 

CJ " J .P o^-P ** 

0-B.pk (S;-^ A^-Lk* !_, ^T 4 jl ^_;\jZ 4-ij^T Cl— -}4- lj u-t^U <-S- k l" .,l > . « £jJ>« 

• ' L ~afi 4 s-(}^ Ly"*y» £j«i)« 

‘~'jy°*-i > ^Li-> A* Ij A<j *#•>* 

= (J' T - (A?) » A 7 (M-T) 

(f Y — T)i (f Y — T) j' • A* » 3,i • A *= ay ,^-1% . 

jfl 

X = ^BC • • • W (Yo - r) 

*so T 

X* = H’* • • • C*B*A* (VI -T) 

o^J jLho . f- —. Y 

■ 'j Jrfj <yk»- '-'il'il* 4 

aux\ + 0123:2 + • • • + a im x m = Ci 
&ll%l + 022^2 + ‘ ' ' + «!m£m * C2 


«niri + «.,t* i + • • • + a nm x m = c* 

->3,.uJy- "o-»L:" *Bi~o 3 c —.\^S <O)j t ^*o1'b0)1t=^bU* oIjjs <n < m 
. b 4 J 3 *»*«» I J U* %i 1 ll ^ 

jljjj If jIajC eS |SfJ»lyJ>- ticiw-f ^ 4_a>t£^~ J jl I_>wxrH-U t> jj U 

4&i*« . Ai«t; o**» lj | VY — Y) cJL» ■*» = w* ^If^U i=^«*L» 

•V^iAP Arf^y® ly^b-T4^ b ' c: ~“* Os-** (YY — Y) 


an ais ’ • ’ fli, [ 
aji an • ■ • a in I 


• • a»». 



/f A 


J J *J A’ty'^ J* j >r *-^*—* J^“ 

AX = C t (Yf-T) 

O-i-^L (j-^l— (_5jlj^ O— I 0_>Lfi ^,T^tLi5„ e *J L-4 . \.sS Ol^ ,j Xo 

aS* 

A.X = 0 (YY-Y) 

0 T j>> *S , jjJ .jo-* 


v_^ i^,T n *-Pj j^tt X w^_>* l _^_pU j£f 

. »jlj j,jj (Yf — t) 

ACT 

X = A -I C = pq- C (Yl-Y) 


.4” A il • • ■ A" 
A 12 A” • • • A"' 


A 1 » A 1 " • • • .4"* 


*-ni .!.**■' 


(Ai-r) 





^ j c k A k - <s (n-T) **fcl*» W (aj - r) **J^U» 

flji, On, . . . , o.i ijL>v •*-*■>■ j* • 1*1 *oyt» ^5U-ajL~*-aIj det l-Aj 

• • i 3 ~ i is 4 (A) — T ) j-i c, t Ct, . . . , c n )t jU» det j.4[ j.1 1 j>s 
. ***£' jAf *^sl3 \j (/^j _ y) *JjU 
: i°-r Jli¬ 


on an"! M _ Ci 
Oii fljaJ L^aJ ~~ [ca. 


*«i 


j oh «u | 
! Osi Oaa j 


4-^ »i$o* MI 5 ^ Oj^' • (yy — t) if** ^i~* *< 4 ■*»*• Jk- 

n ' = —**> ” 0)^5 = 0 3 ..■ 3 x n — OifY-x^-- v'^ (YY — Y) v'>* 
O* 1 )\A\ = o eS s—J 0 T Ail, flc-tlj wlj» {YY— Y) if** -^o T tsU 


4^j eS^\ 


* ( . AJ-i Lj-ii.o _/J u**j* l* l^*-* 11» L^: Jj II { 


AiS'-ty 


rW *-S* isU* 4 is* 3 ) 

M V aJ 1mm* 4-< .i r Uv»j 


(YY-T) if** *J>~ al$,j T * J-iUn X n 
. -i-iL. n jl A ins' l* 

*?*)■* t^J4* «-s JsU^o*! 

aiz = o tf/s*!A v4* 


A* = o 
\A\ = 0 




-I i^Ajl* T. 


(AY-Y) 
(Ar-Y) 
,^sL jUj j\ 4-ili^.i L lj 
(AT-r) 
>i- _>'•>.* *-$< y o t j j <& 


AX - AA"Y (AO-V) 

■AA l7r - 0 j J-\j*‘T-^(Y’-Y) > (AT-T) “JjIm jIU 
j 4 AT = j 4 A cr K = 0 (Af-V) 

. o->(AT-Yb (AY-Y) v 1 ^ ‘Sf (At-Y) mIoLu *^-b *,'> 

'jK 'j J T- (AT-T) jJ y 



/6« 


(ay-t) 


( A f — T ) O Jf~2 ^ I \j J , C-.I jA~o 1—S_j L^o ^T ajj 'y, kS;; J a jij I 

J ^5* *^X,y *tj ^jyet-. 



II 


• A” 1 " 

• A» ! 


■ • o 

« ( 


^1 



-1 

• o 


(AA-Y] 


*1 = A^y,.*, = A u y,,... ,x„ = a*t, (a^-y) 

jl il*»,l . JjS 0>A4»- lj JU- 

*i _ A“ Xt = AJ* _ ®2-i _ A 1 ”- 1 (o — Y} 

x n A 1 ”’x r . A’"' ’ #„ A 1 * 

. AiL jjjs vi^L jaUs J aS j n ,_ ) w 

‘ jKa^ I J Xt <X jSfi c &x}'y> li c<»l ,jAl£ ‘Xn = Oj^ A 1 " ^ 0O*Lx^** > 

xj _ A n x* _ A™ 

Xk A“ x* * A* 

■ iiL , n j 1 ks* tfO* *-■ Xt s* Qo J j$ jS^ • 'r^A' 0*** 4 -: j 

j ( A Y — Y ) si.y J U *] ijSxA »J Lwi } • -JJ-£L -i_ L jtf is j l...« g i |« L: o X ) J 

• = 0- • ■ sr s = 0‘ Vi = 0 ts^^< ^y? l (AY 1 — Y) 

(AT - Y ) » (AY - Y )cjS** 4 - J, -~’ ks^3 aSc^I ( Yo — Y) ‘*J-iU* 

J ^ ^ ^ * kX~v ' ^ «‘« ; J ^ ijz'. ^ kS C y O fcw- ' JaA9 . <■ " ■««. I ^ >v ' *-£; 

a_L— Ti... „ . •> . j* e-Loli^L LaajJ^o yL* ^ .1 j$ LaCJ 1 a o jj-L- O b.Y 

(^jljT ^‘X T X = L j . o--** (l« — Y) 

AX - 0 I A) - 0 v 1 ^ ^ us-—‘- ii - 

. ^ = £ 





[A cr j ■ Ai '-: a x3^tt X tlu-zjZ^ ‘-^f A -V^g®^ ■ 

>——*>-Js l^~l—-j-3 • ^J ^ **■*■*■ ^ f,)^! J^V*' *"< (5^/! 

)£J 3 |.4| ^ <!^ ^1^—J 

jA| |B| = |AB| • o-i-sU • j$ ) a £■■->* <sV“><x^ “-; 

JU ( « S, 4 iS . C*1 l^ - _P .1 ! _*> U- 1^_» 3»i U L» 

. ( f \ _ Y ) 4 _l.il*> a-r * j*-pL 

1\A\ = AA ct (11-Y) 

^T ^Uvj:! i$ tiw'ra X 11 — Y) *J J l** V^ - ' z ~—‘ *S oj> -i 

• fo' J idet \I\A\\ «= ]A|" 0 *Ufk-: • |A] 

\A\" = ]/jAj| = \AA CT \ = ]A| lA"! (H-T) 


)A c t\ = |A]»-» 


(ir-r) 


^ tfLfcjlla* . Y - r 

-x»- o*-***^l J x ^ 4^«»l»- -4-^ J** A’ 1 n X 1 ox— j^x x A X n 
*l? 0 T, jj;L rt x ior~ }■> s* Z s X > 'S* A/ 1 y = AX^'ftX 1 

• ' xJ U 3 t$U** 4-X® 

A(*x)«A(AX) (H-r) 

.4 (A' + Z) = AX + AZ 

. Ai-3? ^TjjL,^. y ±<±>- jl^x ^ x'ts®*-* 5 ' j^x j* A 4 S 0 A cui*4< 

• LT^* ■>5Jf oV** 4- * *J A -*“ { IT — Y ) jl*> j-i & 


tt £~ j -' l '‘P' ju 1 . 1 * ' 

lS^'^WV’ — AXj^j* ixs • X jl J x x A o-vx^x* 

cS^-i^S .jijj ,_ki . C A' Jl^xlx iAV^J J ♦jl^LV j'x-® 

• >X!jA ,xyw |*ils O.L*Xi_ jl Ji»lj J L Y) X 

Jil . jlj* »— (jLij <^; jj 0 ( P, Pj >1*^* 3 4i>i; 4__ JujS^ji 

*-t Ij 0 3 ■ OPi '^is“ Pi *-< l> 0 l5jl J X { 1 — t) 



/at 


<L. JL* . fS-A OP 2 *t J-*3 P 2 

op 2 =k>op!= Afo^l > J • I***'- 1 ,** IvjsvW L> o t 3 ^u^uv^v - * 0 

^ is*—* *< ^1 >; . 4 jSLLt <-S* 

. jjS - aJ jIju >_-^-jU- 

Y ^ AX (YA-Y) 

iizLai»^> 5 I iS j^JU-jJ «^-i 7 ;A>- £«»j 4^ 5 .AjS J I w^J-jLa- SgjS J>J* 

«--^>-_,U- -i^-ij*- ^cj j jlj I i_.^».jl^ . j^L* <^b LiJ jj Pj j p 1 isliL: ^ f) &LiU ,jLa jj 

. {_c*l» 3SM* 5 05^ <3*^ Orf' 3 J OP 2 ‘ OP; ■**-£ < ^ry i • fi*»L\s* II 

cloltu l5^*j 3 >* j- 1 . OP" 3 OP, l 3 f ;1 ' i 3 J ?'3 U AJUzb Ia» j jp { r p, t ^jaj 

•OP 2 = } ,r '30P,=X| 4 ^“ rf 3^ts* II V3?J^J J - jlio JJ v>?M W 

3 F' 3 *- > 3 t ** U A’O^-K II 'rJSvW' *-f *-—<’3 A' 3 ^*-* ^ (SfA^tS* J^- 

• J *■*-? jaj J^I» II v>?jW- 3 j 

r = A'X' (4f-Y) 

J* OP, 3*^3-! A'o“* • -^3^ I V>5'3^3* i A j^lLc II V 3 ^-jW 3° A' 3^- 6 

J J Ij j^-c ‘S^TJU- ^is* JsfV 3 II 'r'S^V*-? 3 ° OP 2 O *j II 

Op, • OP, *I x <^3 —^(* 3 ^ A' 3 ^ * n - c . jl 2 i| 0 UoI i»w.^»* a ,L>- 

♦^5 b ^jIlL '-SL aj_«v^_/ c- laca a «Xz3 Lzlj CizLfi^UA ^z 1 . J_-3 L ^ /. Io a J [ a f u 3 ^~j >j4 

U*V • j 3^ls* * j,j 5 

A' - SA' (YY-Y) 

r = sy # (u-y) 


Y = AX 

SI" = ASX' 

r = s~ i asx' 

Y' « A'X' 

A' = S-'AS 


(^-Y) 

• >J 3 ~<S* 4 J ^ J o ^~- : 30 ^jy 0 *< 
Ooo-r) 

- o'^is 8 3 J J ,J ' s 3^"3 S ' 1 ‘|S| ?& 0>>3* *<Liz 03^- 

( 1 o l — Y) 
J>j* ^ 
( 1 e Y — Y ) 


(Sf3 


J^O-V lAl/lj ^TiS , jkAiLz { 1 o T — Y) ^JoUa aX-.j- A 3 A '<LzLl3^ 






<3 «-xs-ifcUij j op, ) op, iskj^x . 1 — V J£i 

. a;jii jj f j 

det \A'\ * det \S~'AS\ = det |S£-*| det \A\ = det \A\ ( l«T — T) 

3 

Tr Cd') « Tr (5"M5) = Tr (SS~'A) = Tr (A) (»*>f - T) 

(1«f — T) o j -? 3 T ^tfU(ri-Y) • u 

Tr ( A 0 » Tr (,d).> |.d'| = \A\‘ A » A' ^jy* c* 1 j a 

j IJ I j jS-LaS. 

(J Ijb jSJ *. t t -^ J * ^ J I ^ t& ( J" I| 1 J-'1‘ g 

/! ^ 


Y =• AX 



i5**W /tif 


UT- 

F*F 

;1 c,,b* F*; 1 ^ 1 £«• 

M f - 

jX|* -k^ * ( V1 — Y ) *J^Lu j 1 *.»lteJ b . c 

- 1 F£j°> F* o^j° ^ 



«S ajS’ 1 ^ ? . yUjl 

A*A = 

= I 

(l*d-Y) 

A~ l _ 

A* 

0^-Y) 


. AJjl A A»-lj AJjS^y. ^Aws ( \ of — T } J-* & 


U jl 

Y = AX 


|F|* * y t Y 


yr m XT ,it 


A»laio i^glaj T -L »j 

^ ajiAjb 'M'i ... a> (jj itfto - tsLi-fil a£ ,_J—*_>^L> jSifc* 

* y-J • A .V til b A. buA JJb A^-aJ b ^ C a ~fc- 


(f Y — Y) jl aAti—J b 5 

Cxb-*^ 


jF|* = F r F = X r A r AX 


^ aj^ ^U*I|F|* - \X\^ 
A T A = I (>»Y-Y) 

A -1 = A T (WA-Y) 

. aja.Ua. ajjS^ , 5 A-» ( )»A — Y ) «JaU, jJ> aS l _ se \ ir ^ r ._pL 
j!aaa-I 5 J^Apb iA—ljlAA^-b g u"b° *^ { 1 o Y—Y ) J*a-j • *y*+* 

b ( )® Y — Y) *J*il*« 4^0^ ‘ b A. Iii» iS* g} < _ 5 -V*>- X- A j$\ • AJ»b 

. AJ» b Aa Ua. X 

A = A* {1»Y-Y) 


jV/ ySUjlbx 

aJaIm < aaL tf v* > tiXel 15b' 0 Aj(jUJIo^-b)" i ^ f »jj»" b JlL.c X 

• \*\t° J*.5 CVy^Oi-. ( I o ^ — Y } 

0 1*“T) 

alf^T , a-iL jIa A^b ! <j~v*s* A jf' 


A = A r 



06 /iSjr~b j**- 


A = A* = A' 1 (m-T) 

. j^j Jk»l£*a i_jIa^5-U-C ^ 5 !^- i5 

A = A»' = A-- 1 (m-v) 

. AJZ~a UJ^** i«ljtl* c$U ^ . U j: 4^ (J-- 

. .i^jjxw J»j^ji i-^i Us* a* Us* tfbsjSLL^ $ ^1 (jIa^jS-La . *i 

A = A^ 1 ^ A* = 7 u-s 

Ml*-I ^ Ml - ±1 

'-S* b ^JjIss. a *|.4| ~ — ■ •^- l olw 1 ^ b _>tUi. A _>SJ*-=<jA| ss 4-ij?' 

. W>Uu L (o^JL L) cl^&cl^yo^ 


*>0 .>!•«* Jil— • A — Y 

i^T sfssJ s »jUsi ssS^g* J*-c o>~" ^ >; o-so^b ^ frf-V^ 

djljjl Jajjj t$ jjjlj A 5 (JiL a_. »,"•■■■, I lj < O*^ • xiAS^j* » • 'J 

ijikj ' Jj-j" Ij UjU^< o*'. ssL,^* o*b b-sT sl.u*l -i-sS^* jo*** o-F^b b-*^ 

‘ ^jr.j *jt !3 _>!•*■** «JL_. i$b-cb? > Oe' • •*-•-" b 0*5 

Ax-Xx (nr-Y) 

ji . -x^t$ x *$-!) j^j-i *-! 1 1 b fjej fj A k b . *« » J-i-c 

2 , = Ax = Ax (m-T) 

. Oyj*. o' 

2 /*y ■= x*X*Xx *= (XX*)(x*x) (1 16 — Y) 

O y? S 


y*y * |j/| 3 x*x - |x|* and X*X « |X| 2 


lid 9 = |Axj* - |X|*|x|* 

»S ■■%._■ S K>-y^ . ■i-^ i _y* os-“ A J*-* ltk U * L 


* f*j*£\s* 
(llf-Y) 
|X| 


X = a + *6 


(lir-r) 

•K 0 T 


W »+(«' + S')' 


(IU-T) 
J-Xx A* 


\i F 



/c>9 

*3*9 ***~U*» J 9 I i • Jrf^ »£“—* jJj' *3*9 3 *«**• 

•^«Tcu*.Ofc- tS o«»l tS^*jtti j* tstx £ * 3*9 *-^e A-—l-»w> pj -i v .« -9 j /J a- 

^J9-» k l> (ir- y) oJjl**/ 1 • d-J 
Ax = X/l (1 11 —Y) 

*W J*j *3*jy»** tjt) Jii dJL»« 

(a - X/)I =. o {ir< -r) 

Xjfff v <— Lii 1 tS i f — T ,_^-j'- *< 

detU-x /|-0 (>T 1 — T) 

*JL* '—. ar— ■ Ij a» > i ff --n j ;jj aJo Uo L ajaj j 1-ijU aJo laa lj { 1 V 1 — T ) aJaLa* . ■ •• ■■ ,- ! f j'j 

■ ■HaS ( l T° - V) , }*3 J 

.’ii-t Jt- 


All X flu 
021 a«2 ~~ X 


A lft 
di. 


det | A - \I | « 


(m-T) 


®»1 0»2 


0 BB - X 


4—•s'i-llj' «ol£X«-l l, . d *A = Oil '» X Wtrsj-U *-• * S —- ^ 9 *3*9 *J-*^«* 

. Ojyoi-i o'j-'U’* b ( 1 YY — Y ) oW*^- 1 

det |4 - X/| = det |o.y - X«*| = 0 ' (1 Yr ~ T) 

O** O^is- (lYY-Y) l> { 1 YY -Y) «JjI* 

X" -?- OjX r ! + ajX»-* + • • • + e, - 0 (1 Yf - T) 

*Asj n d-J Au^y^ay* • • • <an<5^ £ 'tj*f^a n <. • -'djjl Ci^j* 4 
c£** *5*9 ex’ • A *3*9 'X n « • • ■ ‘Xi * () Yf — T) 

j_yV*» O^*® ' k *3*9 •>* ^ ^L* d^jV^L I -1 ^ U-4_, C. 1^ j^9 < Ai**l*J jrf lft£ft C_ I 

, >;U- ci—I Ij x jSX»ji * 3* 5 j'-iju n *-*9 *j— u»j~ ^ 9*9 * I* lA*** 

• doijj 9*3 J*- 1 »* o^u* l> (1 Tf — Y) *3*99^ *JjU» . Ai»b A 

(X — Xi)(X — Xs) • • • (X — X,) = 0 0Y6-T) 

d^j {JTf-Y) J^U. L^T^l*,, ( n<i-Y) *JjU.Jw;jl 

{1 Yf — Y) 

(1YY —Y) 


fli — — (Xj + X* + • • • + X|i) 

«j = (XiXj + XiXj + ■ • + X B _jX B ) 






(UA-T) 

(m-T) 


fli = — (XjXjXj + • • + X,-.2X„_iX„) 


«« = (“ 1 )"X|X,X, ■ ■ • X„ 

tfjj St j$\ 

• aiL X>ytj» j,t} Kflis a~ tu a‘ 3 A ,» 


A ' - S-*4£ 

(ir.-r) 


l “~>* o’^xr* o*' j“ 

.1 = S^'S-' 

(m-T) 


3 

.4 - X/ = S^'S" 1 - X7 = S(A' ~ X7)S _1 

(irY- y) 


det u - X7J - det |S(A' - Xj)5->| - det fSS" 1 ! dot | A' - X7| 

•-n 

det \A - X/| = det \A' - X/| (Jrr-Y) 

A’ # >«J j'a*. ^ r AiL_4 «>j jIaX. \ j?' ( ifr — Y) 

<-Ms ,^5 . aa;L£, isO^^'a^o**# • (o-^aIL j) •**< 

akLL l _j rt A^ Sg c « .»w > ^ 4 1* c . L 

. I 

• AiL A' -V^«» • 4 J^ • 


r* Os; 1 

det \A' - X/| - n (X - Xi) - o 

• AJyi,j- jLs iSij ^ ^4' *^, 3 ^ jbu 3 

AiLf ]ay_y. A' *1 A U-tf.pk 


A' = S~ l A8 

X.‘ • • ■ ‘Xj . A ^ -*X.« ■ • ‘Aitr^'-A' 'JIS'xIk A*je)je*\$+»\ScJ 




i/*A 


o3bL*(t«Y-T)-( 

• Cm* ^ J£ j 


a, - -Tr (i) 


o, - (-1)- det Jj4( 


<0 _ . iii_»v(ITf-T) ijUtisj 

< i rr — r) 
) 
Y) 


0 j/ i - r 

I 4_,lj A ^ L ,5 CP“»^ oJU-4 4-- JL> 

‘ f^sj^JilS* ^ <Sj^* (J'W.pk *f 

A' = S-*AS t (ltf-r) 

• -‘AJ* - ^ J^ jsj •k? 4 j* 4 ** A o-rf-pk > O** <Sj^ ‘■P*- j' 

A*A = AA* (1YY-T) 

• *A*« O '*— 5 {lTY-T) ; 4 A «*K'o T< A* - A-’Ua - A*Ao>y~ 1 v 

• ^A oA* ^^ <■£* U oAj* 4 j A® 'j 3 L 5 ^-»y’ 

aS^iL/i x no^f-P^ A* A ,j>ji . f-ft L m 4 «j *3 x• 1 

e^b . f-ftl-jXj* • - *-«X B j o'*»j*f jlal.j.Urj'.iAj* o«i-» {ITV — Y) 

(^l*j I -ij-; t5c» I U 0 — Y) 4 ^ 4 l** j 4 <5 **• ' ■ ’ * £ isA** o*«-P b *5 !>■*■ 

jU» ’ U^S-i A'oA* £ •ijS c*<b 3 , . vU Mt * A *j*3 o T 0 >*" 


• -V^ ■ Jx o^nlx- A «>> 


Pi 

0 


A' = S-*AS = 


0 


Ps 


0 

0 


0 


*11 *Ii ■ *1» 

«ii Sis • • • Sit 


(irA-r) 


(in-v) 





M j-j*. 


: !•*-*>* J*i s jjk, \j (m-r) /• 


<*11 <*12 ' ‘ • 0« 

<*21 <*22 ' ' * Gift 


ai- 


Sll 



Sl2 

Sll 


8 il * • • Sj„ 

*«■ ' ‘ ‘ «S„ 


L«-l Onl ’ ‘ ’ Qnk 


pn Si* • • • «u 
I ®21 Ss: ' * ■ Sift 



2 ] 




L S "1 *e • ■ • Kk • • • «»JLo 0 • • ■ 

j-'Jj-t { If® — Y ) V*? KZ^~ |« J li o.J-** 1 J^-rl ■—L»- *^ry 

{if 1—Y) • &C* . <£«J-( \ fo — y) vi—lj i Qji. jlj>< S 


flu On 

<*11 flu ' 

• fllft • 

■ fllft 

• <Xi." 

• a in 

Sift 

Sit 

= 

PbSlk 

AtftSil 

~ y<l 

Sll 

Sit 

a* 1 OnS • 

• fllft • 

‘ an»_ 

_S|il_ 


_A<ftS„J_ 


_*>!*_ 


(If 1 — T) 


( iy I — Y) ' i^* J Ci^- s * 

. 4 s* = „ftSft (lfT-r) 

L i=*J J jL. 3 

\A — m*/|s* «= o (ur-Y) 

, a-iU vW ( Ifr- T) 0 s ** »S 0 T ^I^L, 

jJli— I aJjbu j J 

\A -m/| « 0 (Iff- Y\ 


O^CS-'j 


l^-jT, . ^ i^,s^l*X n f - . <Xij 


1ft (IJ y-A^ji 


a£ ftSjlj?o-i*>^l 15—5^ 

X* = X 2 =» /ii, . . . , X* = >**»• ■ • > A„ = u n 

' ‘ ' s«-Si 4 )rtj 

( 1 f 6 — Y) 


Bt — ! A — X*J j 




/?' 




v** vW (oj^) *5*» j Ij j-! Of 1 fc < '■^j*** Of 1 

B* Si »0 (1W-Y) 

(1* — t) ^(AY~T) j j «S ^ij U zyj-° o^cff* L> vis* O*' • C1 —' 

s* - B t cr Fi A; = 1,2, . . . ,n (VfY — T) 

, Ou*l B). ijl—** £k° T i ^TjJaS 

5-1 0 LiJ J*l< JU . Ij s aJ^jL » c**= ( 1TV- T) Jyj» 

) | 5 | — 0 s cu -* *So S ^jy° o='aiiljj ±yr } 5-1 J>ji . JjIj 
Cn 1 • - 'C2‘Ci •**'!»«-,-b . >u.si, (ji«- i-L 5 jj s* * a vj'i ' j-i 

C1S1 + C2S2 + • • • + C„S, = 0 ( >f A — T) 

*£•»>* ols-v* ^jy 3 o^j j * j**> c jl>Jio fc >V^i jpj* 

c,Si 4 - czSj 4 ~ • • • + c*St = 0 fc<n (ifl — T) 

{ \ TY—'Tjc^^x^k* >-» {\f ^ — \) st l* l* c j 1 ^ j>**> 

■ 

yj«s r = X,«s, q = 1,2, . . . 

v i>v^ • (S^ V>^ A jJ jb I - — 1 "b-My"* It ( l M — Y ) *-l^l** j?I Jl» 

. 4^-1 jJ j*j 1 1 ?7 — J 

C1S1 4 ~ C2S2 +••■■+ CtS* = 0 

CiAjS, 4 * C2X2S2 4 * * • • + ciXtSt = 0 


CiXi t-, Si + Ci^t* ! S 2 + ■ + CfcX** l St = 0 


( \6>o - T) 


_4y> -Lii ( \flo _ T) S r b U> c jl *-£; o>r 

, *~:L a^iio tS o«l 


1 1 

Xi X 2 

Xi* x t * 


Xi 4 - 1 XS 


l 

Xt 

Xt J 


{1 d l — T) 






3 c-J y A«b x w i !\y l> ( 161 — Y } o ^e+jZ J 

1 1 • • 1 
Xi X* X* 

X,» X s * X* 1 

A - 

Xi*-‘ X,*-* • • • Xt*- 1 
** (Kt — Xi-.i)(X* — Xjt—a) ‘ ’ ’ (Xt-i Xt—i)(Xi—i “ X*_») 

• • ■ (Xj — Xi) 

«S _1 j jx*> |, 5 | £ji& -xtL c-jli— & U X j?' £ 

L; ij\yA ajjiL j*lo« **a £ A ^r^jP U jA £ ^yA^ o^b y— . o,lj ±yry 

• • * «**. * ■ ■■! ‘jay <J^-~ "b*«i . J-xx: 

.\uo-a. 4 a> 3> ,.>bu "li-ijA' = iS-MiStf ^* 5 iS^' 
*tj4y j*jIa# L ^4—*jiL I t cJL» 

•WAjO^ 1 LTS^l* Q^jSiSj^<^jy-»O^J^ >X~S.t*;ii.jUi* »j*j jg J 

• ^3~iS* ( 1 VY — Y ) A ui^b O 1 ^ i&A 3 <$Ik £* os' •ij-’f-jb • » r — 

^UJI ^j-sjsUL *£ jj- 5 -^pU j* , *^( 5 * oUj (1TY — T) 

Jj-jliu £&tty jkjjy* y ls 4—■sA'b , <j , 3**>~. • U ! w 

. i 5 ji^ o'.S-'U* >xiiL: 4 aiiL< o-jU^» 4 xT e ^ 

i$ 1 *j'Ako'$“*•* y} ife*—* *j*y n kS.jbilj ^4 £ g ,j~pL jp U-ost» J 

71 ypSy Jii —0 ‘•j-J j'j* 77 0-1 jS Ij^> _jl 0-1 OjL* aJL- . Xo-L S 03^ 

• ‘«jl£ b *jA — Xp*x<-^ lPj* "ibu • •A. U m.,.- • O^ll^s _4 6^y 

[A — X,/}*“>Sp <fc) 7* 0 (1AT-Y) 

3 

\A - X„/|*V W = 0 (1AT-T) 

_ 1 JU 



V° - (A - Mi*-v*» 
«,< S) - {A - Xp/}*-V 4) 
«,«-» = {A — A*/]«„<*> 


{idd-r) 
(IdP — T) 

Oay-y) 


# p <» - |A - Xp/}*-V« 


y = i,2,... ,(fc -1) 


(lax- y) 



(j'U* /PY 


X = Xp L. J 4^,/j jljp* <-S* 8 p U) jljj-; 4 S 0 1 j!»,,«»l^t^Lu 

aS £ 4^-y; < o Lf 21 (^5 lj_/ , i 2 *» I 

u - Xp/j^W^ “ \A - i-i\A - { 1 M-Y) 

M - Xp/j>-v , ' ) - U - Xp/j*-v w ^0 (if* - v) 

{/I - Xp/} %U> = M - X,7}*®,<*> = 0 ( ip i —y) 

tf j a^.j s„ 0) 450-5^c-^b^I 

6 ft-g <_ •.I k a Otf' *01—^ I <S^J4 • ■ L'< ^ L a > - L C^tilX* <jj l&A^j Lj 6-1^ L- ^v _^ j . ‘ - 4^*^ 

• ^j” 4 L> 4^^ f*-*" 4 .$«rJ & 

iV u , W- • ■ , V* 1 } (»py-y) 

t_yk>- i-S* Ojyflt, o^iS" l> «1> (;> j' <-S« ♦ ■i-r> 4 

4aA aSjJjIj - ■ 'Cj ' CjAiiL^s jl^clojyo ‘ >—■~yZ Sp j' 

3 • 

*,« = c*,"-® + <W’-*> + • • • + <* W® 0 py - y ) 

Oyi^ge {4 _ Xp/|#-‘ J-* lj ( IPY — Y) jfl 

\a-\j Off-Y) 

jl «p <W , . . . , ViwIyiiL^I If© _ Y )4*S 

v*" ■ > -‘ , ^ -4ja-j cjt , . . ..Cl AJjU ^jy» o*' >■* . ci—Uijla^ 


c,*/” + W a + • • * + Ct8,™ - 0 (IfA — Y) 

(1 PA —Y) o*3“l5* a ?v 3 '>’ a ^ 0 ^j*- 4 -*yr> J O&jr^jh 

4pv^ c«* 3 '£*~r i_Mk 5, yji^-r 'Z'jy**-! 'j 0^3 J 5 * s p° } ^ ■■=**•' ‘ 

cuiy J->U S, -j\ LS l± ^S_P ^jyo*-. Ol> *p 0> < oU ^ 


li l Z.jyeiLf J-i ^l* S P u'^-'t^*-' *3 *» W o'-" o* 4 '" C«' 

. «uL^i-> Uc !>L:«$ (1PA — Y)' ^ oW k t*$s > 

. A.'..!«■".,».« j^k- 1* S t , »S -4jS,_yo oe' 3 
• ^ia^j - 4 'j o> 5 <j 2 ^ ^ Y — Y J fc* 


ft.- 



9 V / 


3 0 1 
0 2 0 
1 0 3 


\A - \I | ■ 


3 — A 0 1 

0 2 - X 0 

1 0 3 - X 


j\ ■ ••■■■■ I c--_jL-c jI Ai* aJjli* 

= 0 0*y-v) 


M - X/[ = -1(X» - 8X 1 + 20X - J6) = — l(x - 2)*(X - 4) = 0 ( I^A — T) 

•A = A* 0>5-> jIjAkX X 3 = 4j « _,lji»<XXi = Xj «■ 2«o~ 

oIjV* L> 0 T i -^<_y o-^ OTY-T) aJ^U. 

. 1 jJ . JjS tSji>3 


{A -21) -- 


1 Q 1 
0 0 0 
1 0 I 


(A - 2 iy -= 2 


1 0 1 
0 0 0 
1 0 1 


(IM-T) 


(1V«-T) 


(1Y1— T) 



(laf-r) S (lor — T) j> *B 0 T, ill, oyi . jijj, 0,1 , 

(A - 2/)‘s,'» - 0 

(J - 2/js,™ = s,<" pi 0 


(v4 - 2/>> = 2(.4 - 27> (IVf-T) 

■ *~U,UxAL>=li ^,=1. rf l„ "1.1,= (IVT-T) 5 (\ VT - T) ■ 

( 1 ?A—TJ'pJpU.M = Xi = ^ 4 i^l, » 5 ,(j 



<j-=U j9 f 


• '-irf# xi o’xir* b C«* j l obV 

U-2/) Sl = 0 (Wd-T) 

*■=*-'* xi vb*“ tfb' J ^ Yj* i$b* *« 


F 

81 = 0 

L-r 


0 YP — Y) 


«- r vyc U I 


(A - 21)cs\ - 0 


(1YY — t) 


()YA — Y) 


b Ai = As = 2 a- J»xx A-* ls^®- *jas j'-^x < (> V? — Y) (j-t>®- o^“ ** 

. aJjLm 4- **-xb ob-'u* 

(lYI-T) 

^ 1 xj Z; 1 '*** y» (5b 1 X o T vb** ^ 


(A - 2/)sj = 0 


(U«-Y) 


4JjUo_, 5 Ajj-ill* . 'if+-Cj£ e 1^ ’ I ■ " M .. fc ^jJ»j- St ) S% *£ 

(.A — 4 /)«, = 0 


(U1-Y) 
ox- j Ij x j* 


(iay-y) 


L= “^ ^jb-* i s t 


ou-l Jj*-C Sj 5 e, ,>*•*« jjyi^ 8j J J>i-» 

‘ 8j ‘ *» o^ox cS^j^x 5(XSX^* 



(ur-Y) 



/tSjy-'k 3 >*» 


. -i,b 5-1 } |5| ^ <). my*e jS*^ s-. ( Ur - t) tsU^U^ 0 fJf 

f~<ci < ^W () AT — Y) ^ o r~ *5*3 jb^.y* 

<«Ik{ UT-TjjJo^J 1 ^^ ^ v 1 *^ 1 ts*-* 5 ^ i^lj-i. o*' 1 

• Cw* -> J • J >~ 


V2 ° V2 
0 10 
-1 i 

V2 V2-J 


(Uf-T) 


V2 ° 

-r 

V2 

[3 01 ] 

' 1 

V2 

H> 

0 

0 1 

0 

0 2 0 

0 

1 0 

1 „ 

1 

Ll 0 3j 

-1 

•*l 

Lv2 0 

V2- 


LV2 

r> „ 

j=n 

r 2 „ 

_M 



V2 V2 
0 1 0 

L^Tt 0 v^lJ 


V2 V2 
0 2 0 

" 2 0 4 


‘2 0 0 
0 2 0 
0 0 4 


• (U6-Y) 


LV5 " vll 

.^.iUe jl nit. U_4 *%:} jl'Xi# \ t jS"! . 4j^-> 

. -iyZfj P (l« f — Y ) J (■ 1 • f — Y ) 

(U^-Y) 


Tr (4) = £ m k \ 
*- 1 

det (i4| = |7 A* m ' 

^ «t = « 


( IAY — Y) 
{ UA-Y) 


r < ru5 l >b 3 • JJ-»(lYV-Y) aSc^Jn X »o**.pk ^AoV 


•ajj 1 * 


i jJ-m y> ^ Lg—*jy U ui j ^ L> . j o — Y 

Jeb* 4_:T -^fiL «S vi^U cj'jb u^fj* 



/ff 


l»j 1 j j-;j &»& l» i-S^ *jgj ^ <J li» . j I jjjj L~e 1^*- ,_^_, I . l 

. xjk li-» jg IaIu Ajgj jg .1 Li» L jJsIxu j 

- X*S* (U1-T) 

S^S* - X*|S*|* (m«*-y) 

s;a*s* « &|&|» (m-r) 


S*u - A *)& = (X* - X*)'S«-| l 


Since .4 = .4 * and |«$*| s > 0 


S*ASk — X*5*6i 


5^Sy = X/SJ4 


{ w-y) 

(llt-T) 


S*(-4 - A*)Si = (X* - X/)5;S* 


(X* - \)S?St - 0 


,u L ^ j liu j 5 * ^jLu ^ I 

• (U1-T) jl* jUcJ L oe-^* 


(HY-r) 
Xy = Xy, S A = A* £>?? 3 
(11A-T) 

(m-r) 


i L; jio Lm« *Jri} tjUyljj* Cw ' j J 


. 1 ) - Y 

‘-Xi L o3~" Cists' ^ J ■ i - e n V-V* 


‘-"~3- : tj 5 J -0 o'*/" 10 - O J J 

,^-^U >J£-1 i- Ij JJtc i 


« ? jl ‘i-Zysy , >z^.y ^d 3 — 

I ^Sy S 4_C ka->-« * - ij _ jSI L 


pl* Jt«J Of 1 U J ^ 1 • Jlx ^ 1 L> u^U- 4 *, 4 -j 1 _ s -^S- J^U 



fY 


• Aftljj. jlj£A 


U w* < • n jl '^£y> t jrfl A4 - c x^ s * iX^A ls^« ' cl *"^ j^f 3 J cSjx^b _^j>- oik 

. A-ib AA» ^15 s^Ia^L aS^jfc*»»4^ A— I Ac 15 A*ao ^33 AAc tt' j^JS^yk/ 

• AmJ i^trbb iX-* J X.A' • (*J J l ~ i Aft 


^jl jfjUi 

-klpjl _,a i _ y ju*-! jX "^Us 4$ <a~«I lS ^yij t! j i^IaSaLj %sjy —;b >«■»■ l j*- 

Cw^ ^Aj^^J»U. 4 - vS«>l aSaLa ^jl Jiiu »: : «>.<■■ » X a-jIa jL L»- t-, , xL j*c l*—-^L L 
* ?i b \ j\j } i ^i s 1j jw n 2 j» ^15 *^j*>. a, v *S Xy. 4aJ 

^-aISl* j 3 i l> lS^- 6 *i£y>jr* j 1 ,^oj-Aiw j^c a 0 JU- o**> J j * AjL^ 

^ a^^ -A-b . ^ -^Ar* = 3 .J t = 1 aaaU b ^U- lSaa-c 

A*»^Lc . AAA-a. 1ft jy~^ b ^Ai-l—j J ^bft A AAjLj-A ^gj liji i£ L^___, jjl 

■ Aft a^ ^l-X: Ij yA-c n 5 fly aaaL ajS"^ _ ).._• c~ ?i b ^ jl j> 3 { ls^J a'"> 

(X-='x(j- • (jjjkjl . oy ^ a tf (^A% < AAA^J^* uSX^ « <^J , ^aJUjA 

as ?*■ a” ^ an & <x;b^ a/ b «* A- 4 ‘-^r^ A 

Ij L j " xjyt*\x 1_> L ^Uj^—:b 

^Iftj^bAAiL^ba^ ^aJ^j (^b^i u-*a;! ^IjIa^* :b . A-b x J3 +Jb 

. A 4 A^b " 

a j^ftj^-Ab c 4 a;_, l _ r ^ . CA-I ^4—*a; 1 A jy »* jj — :b -X c 4 ^j 

o^ts-'^'V lsW— rrAjI aIax; AjjaaL j^-jb ^ t 4 A; J * jfl’O#** ■ °A“* T an 

<a—I* Jxj* jj-Ab vS^ a* j^-Ab . a*-.I y x'x a w A J>0 ftb j^-jb e 4^j o<Ub • 'A— 1 

J < A Ac <X _^i»3 ‘4^5^ u j^mA b _>ft . IA.I Ov X*X 3 J y 4 Aj^*ftb c *-5j 3 J JX® 

(^l^-rtAAl A.I^*4 a; 4 J^S ejA^A^y. ^ji^s J34JU tSj3-Ab _>->■ jA . VA-I j^Aa^ 1 b 

.jf =1,2, . . = 1,2, . . . ,n< an jA , '>b>4.AA«.l>>jU*jl4^3^.vX t 5^bi«A3 ts -:li3i 

8 L- b # 4^ -1 _a5 A- _j- . IA~~I xLA* Y '♦a'J j3*Ab lX 1 ^lA^b^ 

n ,+J xjS l _ s aj .^f»" n b 1 ^IaSaAcS a I r 3 ^IJ^i [ _ r ^ ; aI 

■ ^ r^ 6 

:^r-t Jk« 


Ay^,v..% 


(»j = 1, . <. ,n) . . , (i, = 1 , ... ,n) 

(j\ = 1, . . . ,n) . . . OV - 1. • • • ,«) 






(^ 4 * ff'K 


. Ii*.l C»f*U*^- 9** ‘■^^*$’•*•5’, 9 ■' ^^IS* 1) y~* n^ jl Jjlifju- 

JWI. H — V 

jy~>b t£; J*j: ‘Ajn*AA . JjS V.T® f*jA U O*-^ ^ {?* 

. Afc I ji- 

<«“5-<*»::«+ *»::« (f-r) 

. AAj <^.( (Too — ‘aJjLh* jA jj^-J b Ajj*J»b J (_S li£4_Aj «S A^aS <L»- y; 

• <->>AieL> I ‘-r® 

• -^CT 4 >0 V B k „ ) A/ u>_,U t-^i-Lol*. 

C* = 4/BJ, «,/.*/,* = 1.2, . . . ,n (T«» 1 -T) 

_;A^ < llu.1 Y a^»j&U j t J jy*^ 1 j 

b .4 j , 5^-e t^AAX >—• _)«»-Lo L»j-. Cjr, ji Cjjj *-«3-£ ■ AAA^y* (_)LlJ )j .«* J»Ll 

• ‘=— 1 5; 5 S r*^ /4>‘ 

4? AjJ iA«5 A A^ T) *JaI*» iZ-jye&i <s~?~ Vj 1 ^ Lol» (_jl^ 

. A j 1 j5 jJa*. j A flJ A Lt« <-ijb j A j A Ij ,j® li AAI 

0 A> f UAl 

jl J*Ji ^1 . ^jS^y. ^,A^(.UaI |« Ia, l_, (yifci J U 

t$X> l>““* £**■ <_rV“ J iSjUt v_SAa- ^ *-L—J4-; tJS^« _,y-*Ab (_,-rfA;l ^ j (_5^ byi 

■ is** 1 j i5*jLh ! L> ^ '-*>*' j j * ,4,’ jj—f L£aJ ji ib- . Ayijy* *~»j* 

tr-c ‘ C“r k t $yj o-e~ > 

A f - t 2 A ‘‘ (T.r-r) 

AlAjI j3 

Cf>—i ff-^r <a^^U _)l »a*»»1 yy. • 1*«*LcaI (_M*i <jjjj*»jb o^IaLm (j*£y j^SaL, 

o~a;I jo. eS ^jIaS^ jlji jiS ^5^ . Ayi jk^i^o aI o-^JaI jB> ^1^- 

t A '• >; ^fc»- ^j^Ali* lj J b ‘aJaI*. iSg j A 



M / ^ J-c^r } 


At* = Ai' — Af* — A| l + Aj* -{-A 3 3 
A,A, = A,* + A,* + A, 5 
AM, = A’Ai 4- A*A* + A>A, • 

Ah — An 4 * A22 + Aj 3 

A„X,A r j = A uX 1* ■+■ AjjXj 2 -f- A33X3 2 -f- (Aij -+- Ati)XiXt 

+ (Ai* + Ait)XiXi + (A j3 + Ati)XiXt 

A tj ~ A h + A h + A % 

^i»lj ujrfi 

_> j—Jb ^.1 li Lts-1 j J ^yli-1 -1 K—.J i tf i 1, 0 U- ^ JyjT 

J lb jl ( _g£» lijj ,_>»k*iA jgale u« -- » 4 jl .1 Ij 

5* r 3 A y‘" j3—>bj J (^U-l-1 jl ^b. . f*jj\jA l_, 

jl c*J 

Cy, - A,*Btt = Ay’B,, + Af'Bt, + Ay*Sj r (T»V — t) 

j\ Ciwl Cyljrf *—-_> *• l. r» U- ti; j 

2>y* = A/fl* r - Aj'B k , + Ay*£« + Ay*B„ (Y»f - Y) 

jg-li-l J r u A -IISi A a ,^K»1 > *A c A^ 

. *J ^jk-t aXl (Y c f — Y) 3{ Yof — Y) >^!il-iU* tS 

Of — T 

iS I y&A n- ^Li ^W^a^a JJjL Y J3—'f ^ f ^®^3 

<■''- ..^« * y ^ JiiLi d5c*»1 |^y<5b 

1 -*■ ^ A_y OjL-^g« f J ^m 'b i-^A J ,jT aSj^ ??' jl 

• ■*.£ (***!>»• QtS^ (>*'-*• 4 -U«3 4 -< ’j Cw' • ‘■ s —* 

• •***& .t 3 * .r 2 « i - * jl £<b nJ»U ^Ux^a^a 

{flAa-^a**!- 3 ;, ajfrSrvt 3 ), - . . , fl.ti'/j*)! (Y*6 — Y) 

JitjA frf^tii 1*—a'y^LS-* • 1^— 1 j'jx ^1-1 u 1 ^ v 3 -^ “r*^ 0 l^ 1 

a i ?'' .. < j» , ^_ib j jj H . * b bL b , jwL Aiwl j L l^> &> { Y d 6 ™- Y ) 23 

jLjm *« '•jt 7-- a.l—— jA- 1 (.'C , ,.r s I .X*) ‘ * A E l»J If tS Ij 4 y l -M l ii".,»vi 



/Yi 


y * =/’(**,**,**) 

J/ 4 = / J (x , ,x 4 ,x*) (Y <• 9 - T) 

V 3 = Pi*',* 1 ,* 3 ) 

■ x* < a:* * p i p i p ^b a— 

^b *J (Y<*f - Y) J*-^ 

x 1 = h^{y\y 3 ,y z ) 

x 1 « /j s (y s ,y*, y 3 ) (Y © Y — r) 

x* = hKy\f,y 3 ) 

■ AjJP- 1 ** } £- y ~ h 3 • h? 4 h l oV aS 

( Y®? — Y ) '~')y° a^O T 4 ^j?' 

jl^t 

V = Ax {Y«A — Y) 

jljjlji jl L .^et |_4) ^ 0- fj)) Jj-S A~ l *$o^isb« 3 

^1 C/jb-c ( Y°A — Y ) aJ.iL*a j_y«v O jyz t £*>• 

(Yel-Y) 


V' *= afx 1 ij a 1,2,3 
, fy* 

a.' = _£. 


dx> 


(no-Y) 


det j A | - det| ~~ \ * 0 
I " x *\ 


(TD-Y) 


,4~ : 


(m-Y) 


j -HSi 

tS (to? — Y) y l ‘ y- • y* *-t x 1 < x 1 « x*f> Jk-^ is<^j b 

k AiL >i«® i-sJliso -A*L • >a-“b yp^ - '-b oV’"" 64 '* l -b vJ*Ll 

• -V 

£;b n jl t—Xj» (_5 llj: MJ^-a b X a lg~ J J J \j.~S jyoZ b L? "*>?'* C (JL> 

. 0 Lu{ fll ( a » )3 ;b.r*),. . . , o B (x ! ,a‘ s .a:*) i 

j,p. ajfj^jLu ?(jl ( 


W.y x ,y-,y 3 ), • • • , 



V V J-A- 


b.iyKy^y*) = aX® 1 ,®*,®*) 

dy' 


or'* 5 

t = 1,2,3 (yit —y) 

' *r-l* 4 ^ b t **=> 1 j-ojj 4 l? 0 T 

a,*® 1 ,® 1 ,® 1 ) = {a^® 1 ,®*,®*), . . . ,«,(*»**,»*)} 

4^ Si-*l X v^ lft l 'A a at&~.i J J ) 4*5j 

Mv\2 / j ,?/ 5 ) = 16 i 0 r a ,y*,y*)j • • • , Mv 1 ,?*,?*) I 

. owl y oU aiM *Eiw^ j-i i «-& j ojLj^jJ j^-^b ui^Uj 
a^Ui-i (yoy-y) cObUji AfU (y i r — r > ^• 4 l,~U, ^ 

. a jl j ( Y®f — Y ) ^jbUa JrfOL^ ^1 OJJ l 3 ^ 

c, L »-> vj al£j~ j jJ i^T^Lj j b uS^ ,jgfk« OjliJ j I jlyiAi U^K j J > a j^i.i '» 

&-Z y*Jy& (_>m^ . ■X'--'- < ^ ( _y» jiii*,jijjio 

^(x 1 ,**,®*) “ (a^®*,®*,®*), • • • , a.C® 1 ,®*,®*)} 

‘ ( Y IT — Y ) xJ*>U* 

. o—I y : i_ . i a .? >^L a~ i /» -a sli_j j^*»*b Uj fli(i 1 ,j: S ji*l 


v fly 


Jrf'V' 

(YiT-r) 


^(jfSt^jy*) = <**(**,**, »*) - 
aE^T, (Y1 f — Y) 4-taL*. a^® 1 ,* 9 ,®*) £<k » 

• f*o ?1 fcfSj jy*;b ^ a'X® 1 ,®*,®*) 

- i t<\s*j' i Jij ‘^jy° ( ^. V °-yj :b ^bj'jjS ^yli 


,- , , ,. d.r k dx’ 


(TI6-Y) 

Js-ifS xJ J-J=> Y *xj Vj ^sli»j3—ab a5T,jT Jl» 


i u (y l ,u\y*) - «* r (® , ,**,^> r 


fly; fly 


d.e* fl.C 

*J c-^Lc \_b-x 


^br ‘ 


V(j 1 -y = ,2/ J ) = «/(® *,**,**) 


, n ay a® f 
a®* ay 


(tlP —T) 

; l-Sj* jy^- b lS^X 

(yiy-y) 



'Se}* i /YY 


JjdOi 

• • > ■ ' • *' J-d^s j,/j ij-^ ‘ d-^• £ ItfL L jJIS-l £?b Ij a(a: , f ,T i l 4:*) ^b 

Hy\y',y*) ~ 
where x l = h t (3i 1 ,y s ,y t ) 
a-* = TW.yV) 

.r‘ = A*(y*, !/*,»*) 


(Yu-r) 


• 5 JJ— 

*< ^lib f X~*» e5j>*^b Ojytf « 02 4ii? n — T o-^-f 

«S u»l> d-Ls^k. aKo*d a* oltJ u* xh ow'Ij* ^ . oiS^y* ob t3^* J 

tjd-J# .jyjU . d-2l* aOild u £~— ■ t&ij j'&*- ! IvAf*^ lsLw 

drfL I Ot Ljl^5J- cUuitf a K-m » d jd aJd Lu j . \Z*!iyi «JdLu v^{ C /jyoi^ 1^0 Ij 

e-^ldU. eS cim-I ll^Jid i - iI k * l • oiL< jljij* ioli «"-> «. i (j4 -* K" ....j ^Lr 

a£ l_> b &iy*J i_j ^jd-pa— , d*J- iOfb Ij J d.l £ «». ft l^ld ,_5 jy *—*b 

• d,,dSadld ,jLk; x d U'k al£k,d jd A^,(z l ,X 7 ,X J ) 

A% r (x l ,z i ,x t ) ■= 0 (Y 11 — Y) 

jJU9 A r X c,l n~ A » al£i—d jd a£dj5>■<■»* " ■ ,>*' a* O^tS* 4 

(•*■£ c*ib d*L{ 

b;,&‘,v ! ,!/‘) - o (TT»-r) 

A b • y a_S lj jj«jb J/ ol a 2 k J ^ a^^jY a— 

aJdliw o-j Ij d < dAd^ldd a 02 adld X C- U"i , ^» a I S*2 ». a jJ .4 p ,(x*,X*,X*) 

. dyt^ a^ Ujy^b J*a- 2 0> dli ;l "l^yi ( TY* - r ) 


B;,(vW,V’) - ^j.(*W> |? 0 ~ - 0 (YT 1 - T) ■ 

. c-~l ( Y J ^ — Y ) aJdl** jl ^laAv^ a£ 

» \. ‘» ^ udj*) * oidL. x oLa^m al5o>vd jd jy^jbjd ])•* } ji Jl>» 

x olalM #ISi«.d < jd 

0%-d;, (yyy-y) 

oUi^^U 1 -iyc- Oi* J J 

- C, - D< t (m-t) 



YT / 

BjkUf^y'tV*) ~ ® C*l«k* 3 ' , *> A i** .4" •*■ c^Ua** cu-I tsj^b 

(YTf-T) 

. o-l y oLoiv. *- Q< k — D', t yieU; B‘. k oL J 

cl«M>< 6fe_ Ji jO >\{L{ aJjIm I *15^)^ I oil tJ^J*J* X C>lali« » K’i— jJ ( YTT — Y) 
*l£s —j Z^ t (x 1 ,J I ..r*) 3 f’ji.Cr 1 ,,)' 2 ,^' 8 ) *< » j^j-e }** 0 

• ■XjyZ ^Ow I—— bo jl 4 jljC—1 L y C/La!1m 

3yj* ^ cSjj~^b *4Jolft.«i qjjU>A J>*>» « 

j* t5^* ^ < -^b *<**•* JS-i *-{ &tJZgj** oy^* *-£s ■ 4 

u^*»Cw ^ o Lc . ^ i ^LyjeKi—^ pUi; • oj-t jk& Ltj^ujb 

* l_y tsl^w—/All UjU jy*i b 4J 0—1 jy—O b 4^-kii &»J£ 


*■**-* ;b b o^jljjS oi> e'V.j* 3 ^ j£1 

• OJ^* 4 oV b jyu—b «>£—— 

is4-. 3 L^ . y Jb* 


So - tf„ 


■ 1 . 2 , . . . 


i - 1.2, 


tfljb Y CW^** jj-^b i Sfi aS -\^ 'S aj*j2 . 0-1 j j liO b iJSl. gi> iSoJjb 

. 0-1 Jiio ajjy. y< 2 tl(n + 1) 


VlO* UJ^** b OJ^** ■^'v i5l*j>>«-b 
^ o.^U ollej'^'^jS U oilej'^jS o> <i{ 

, o—l »-£/ oa^Lt *rv-)l b "^liS»^L‘ b—-A?l CjTj'i j>-;b f—fj? . jl5 

tsb-*.jb-2 j* • If “ Y Jk» 



lib'"* OJ b JJ—^b c£ *\jS tj>-y, , 0—1 Qjlio^b JJ—>b li/ g,j tS J» <> ~. 

. o —1 J«~ ■■— /-^b(h — 1 ) 

‘ £_y^* Ojjrfi; Ol^u-*b *ijy «* L» Y *-t?j jy*sbjA , 4j-a.w 

. — 1)L 5 J*iJ ' 3 * y$n(,n + 1 ) b 



/YT 


0>'/ = M(?v + 9/0 + M(fu ~ £7/0 


*-i. ds < aiuJ 3 yi aJLtfli (^yl*- 4— l _ ? —Lai J yj 

tf« s — <fa* <fo f ■» (dx 1 )* + (tfx*) 4 + (tfa , ) s (YT6 — T) 

.(YoY — T) o^jU* j\ «jtii-i 1/ 

i:i£i 

<iy^e 4 -f y oLcjV <(SLu«^ Jy^o*>* j>A*£ jy±9s» yjfaji 

<*« 5 - ^(j/Sj/V) dy J " ( Y Tf - Y) 

9*(s/^V) = —— * = 1 . 2,3 

3raj/ . ;==1)2>3 

4 ? <£•>•> I . yi^-ij^a 6 A-^ L y LolyiyO fil£W-i j *i j^yyyub 

JSi-4 iiJy t **• «-£» ,>>i 3 . c«J Y ’*-Pj U 3 oj^ 3 -* 

O^aaI IaJ yl^u* i£j2* 4X^.3^ Lai , Sj£m t/ 5 ^ f ^ 0>? 

. yi^U^UjUJIjy 

Ojya^T 1 yXXiLj Oi^b ^ 3 j£* olcuat 4! & «■» A i£ jy~^ L ^ LtajJ c y» _j?I 

* ffij = 0 4 l£wy> 3 ?l . Juab l~ua - I ^uy g y 1« lj O- l u w J Vi ya 4 i&lu. y> 

• 4-u L Ja liiufl O 4 tShu J Ij ^ Y 4 f j 


(YYY — Y) 


g = det |0„| 

G'i = cofactor of ga in det |y,y] 


-I 3 isr* ja —** 3 

(YYA — Y) 

5 

(YY1-Y) 


(rr—r) 




V6 / tSjy—ik 5 15wf.pl* 

• * " ••■■ . ^3 i5 jZ* jy^b Ij Q'’ jy~: b . o»»l Y «-Pj j^-jb uSL 

i^o'ni* (rr-r) j(h-t) 

?°?a - v (rn-r) 

o t j^ 


11 i - * 
| o j * fe 


1 V^/* Jj-^b 


Uo^jU, JSU . ja_ y 

i» 4— ) 


. B-J.3.4-‘<detlB|‘deti^i‘B4M£*i4 + S 4 *- 1 *- *^ 1 
>M-‘ = A-’A = I. 

•V^ tA**— Y 


'3 

4 5 

o 3 r 

*4 = 1 

3 7 B = 

4 3 2 

9 

8 2j ! 

1 fi 5. 


0 1] [0 -i , [1 0‘ 

'• ■ 11 oj’ '» “ L>- Oj’ a,,<l "■ “ [° -1. 


(Tl^H + 0yOr = 0 ~ a/r x = 2lV, 


^ l» jw^aj •* « \/-- ^ 

< i_5 -Li la> _ Y 

<r*av* CTj.tV;, ffi.r«r, c : .r/ 

AyjT o»J4< I j >*j c-ljLe jla5< j 

(**WjX*aJ^ + 

(ff*fff«)(cr^7) + {cjc)l{aaa t ) 

fax***)* (*«**,)* (i Txzv.y (o.xiy . 

. 4 ^-"" J u“f,pl* — T 

2x + 3 y -4 

3* - y = I 

islx L> J *- 6 0 **^ * J-* - o*^* U« 4* 3 4^1^; Ij 

• -i-J» >1 (0 U-j ^ 



/Yf 


3i - y - 2 = 2 
z ^ 2y — 3z - 0 
4x + y + 2z - 4 


*-j/4-*~0 
2x + 3y + 2 = 0 
3x + 2y + 2z a 0 


3-t + y 4-2z«3 
J ‘2x -3?/ - 2 « -3 
x 4- 2y 4- 2 = 4 


• <_1> j^ I 1* 1 m I Lf I j 

l*— * 


'1 0 o' 

.4-0-2 0 

6 0 6 . 

**j)J o—I jA «5o (jlAjljj-, . >v£ 'j 0^«->-3^** s ' <>3.3** 

•\~S a__.Lv. L . cc-i* li^» Ifc j ,^1 j j_,ljjb-,l If—;T 

. A1- U .A A a>-3 tslAj'jj- «S <i-J ,_ y -^_pU ,5 oTj* 4 *' fjJ** S~ l AS O’ltJ-l* 

. CU«.l J IJ A>lj jS J tC l-S* g«f aS >1 < J-lU (j Stfi ljA C tS. ft j$\ — Y 

■-**3*S tjrfLj £<k O’T'tJ* a-il&uJ l* • 

. ■x T jS 

o-O-'^ aS ^_,jT o—^4^ lj ^y-^^pU — A 

-6 
-6 
15. 

• ■ x *£ l> det-1-4)3 Tr (-4) jk-jI** o^~ ■ ■*-£ lS^ 5 
•>^5* _>LS jo o“=>k *V^ '•Vs (j — 1 

*5 a--5 c^b— ) o 

[ cos 0 sill 9 Ol 
— sin $ cos 9 0 I 

0 0 lj 




VV b 3 (j-'-rf.pk j-r>- 


L *Jjlao } < J) Ao |.4| — 1 Ja^i jA j 0«t»1 Aa liA* 


, OiJy* (jl^-5 lj O-Laii^ *-^f 

•V^" Ia^Ij (jLa-: . a- 1 L|»-ili *1 £a-a (x’jX 1 ,! 1 ) <s>j*— l 1 

j j» « * b 5 a i 5T J,>a^ {y^^y'yV^') oLu>m aI&mwA a* 1j *K'*-..I '■jg I 

is^'j •**£ • ^ t j J o<i(y l :y\y 3 ) is.P' 


CmvI A j^dJA Lao rt I ". .. . id_, ^ ■■ ‘ b if 


>. Jar 

| Ac* 




A^A 0 l^_ir 


• ^JtS* Ot«j' ^bVj 5 - 5 ^ 3 >A«l!J* 33 ^ ^^k* 4 ** 5 Ow"fj® ‘So' ' >**U A* Ui* 

^^3jl^A C- U~ > > < ijLjl ^jljJaLlA C<^)l-j A^3 j? I ^j^jISa I j j y„*. b \ T* 

3 ijU,*—JC ^ a^jS cu^b . aaI*_£/0 Xi |»SlS 

. A_,IaJ A_>*-j tSje 1*3 

JtfA^j, (x 1 ,* 5 ,! 8 ) fil* ^jSa >X,L»A»- *I£a. J _ 


(y\V*y) = (r,8,<i>) 
x l ~ y 1 sin j/ 1 cos ,j/ 8 
x a = y 1 sin y- sin y s 
ff* = y* cos j/ 5 

• •V s ’ l» </« s = g:s dy i dy‘ ) 9a(y I ,y , ,y i ) iSjr+jy-^ >S 

(x\.r 3 ,x s ) ■a.L*a>- aI i-J- )6 

(y\y , ‘,y t ) = M,*> o T j J ^ 

**•-y* cos ^ 

X 3 = y* sin j/ ! 


. a-wLs-a d s i - g tj dy< dy> iSjki J^e } g^y^y 3 ,}/ 3 ) b 

i j*j u*i>i- iS^A c \ 9 



«y* = 0 
«./* - +1 


<yU» /YA 


\ * L . 1 ^ .....^ * ! ^1 JaSuf ^ jJI 

xiL, i Yf J*Acl jl uuiS^U- -i, yfc jffl 
€i/i = —1 1YY j* *V» * " « «%{ W ^ ijk & 

O 1 * 5 ^ jbJ^LIj b,- s Ax j ,<j x 

^jyo A, 

C = A xB 

lx 

C, = «,,*Aj]5» i,j,A = 1,2,3 

• 

*x A' jl^jx **_j!jl;I ^Uj«. )Y 

|A| 2 = gaA'A’ 

'-'jy* a< £< } .4* jl J jx > J 1—.j^-U>L> j 

A • B = g if A i B i 

• ti^_/ AA ^ ^>- 

j^S 9u = $o. o^ J ^ fSl* trv*^ 4 !&*»•* U 

. «V^ C^Lxii%« jj, J iS^UL* 

( _jii-l.it_^>«3-L»U- LiS Ij ,jg[st>jf ^.;b g'> y g ti 1A 

urv Os* 4 i «*-i* •*<_$* ,J. /L? .. ~ 

A< = M' *4* = g'Uj 

»S >VfcJ 

|A|* = jPAfAi - 
A • B = i/^AiBi = gijA 'B> 

. ciwb i 7* jisljt 9a = 0 1 T 



rfi/ 1 V = f*{x l ,x 3 ,x*)} i — 1,2,3 

jl- j^k '•S* >s-i- : l» flF/d*’ o^ *1^ — V , (.T 1 ,x 1 ,x s )^' • J** 4 -*^ 



r J-ai 




A = (a,.a., . . . ,a a ) 


dA _ (da t da ? da„' 

d? \ d/ ’ tf/ ’ J rf{ 


jl ■ 1 — f 

0-r) 

«j j’A** Otf* * 


(r-r) 

’5^5* b (’r-r) s {\ -r) ^->1*. < (?- s) j-ij ;* l< 


a = 7 o*(0«» 

i-v 


da* 

d< 


(r-r) 
(t-r) 

(Sj^ 1 ^ < Bj. ‘ l-Ly>^£t&j^ j-t (3^^ C& ±-J& ^-y-" 

^ L.Ti_.^ , f — Y ) } ('f — f") '“'^ J Lu t- *-»y2 ^ ) 1 tj r - s*: '-**,> j ^ a J l*" ‘-1 L . a ■ " . - b 

d , 


d( 


(A • B) - 


(*A) - 



(o — r) 


(>-r) 

£ a +*£ 

(v-r) 



tsr*W /A* 

V = y(f; jl «S m f>> «* tfUji !}«*»¥ JU* 

'. y <.C—.1 O.J L/J* 

£(0 = ^(v*v)» *$»▼* 


. A-f-j'j’j o d£!dt — 0 4 ^o^‘ - i -' l1 w^ 



• ^ ». A iSg t^lj^tol j 6 4 «*- 'f' I'JStfM 


tS JuS ( _j_* e^?_p- j J/ Ok»Juo _,J 4? 1.1 i T — V J&® 

I jl JJJjLc «--b-t } c*t r < £fy> c= J/(/) j.r — J , (f) u i3l^li*« 

r = x(<)e* -f y(f)tg 
df d< 1 + dt *' 

a « £r - ^ e + 

df* ~ df’ 1 + df* e * 

0 = 0(f) jr = r«)' a yj-»*< L» 4 j^ vS* 4 ^- 1 fr®* 1 O“,0) <jr^ ^ JLs- 

. Jgj Js>xp ii.^l.jL« 4 -L—j J ys-f'k* jiOjJ 

x = r cos 0 y - r sin 0 

• ■*>^ 45 » v ° - ->r e> Os* j s 1 £?y j^jt 


i — r(cos 0 e, 4- sin 0 


C^kS° ^j* 



A 1 ***~U~> 


JU-. •ijL^ (x^) 


*±jJ> X Lf ^ ^ Br 


• (‘VV>~ jifj j *j J 


. < 


~ - 
' (it 


d 2 r _ t/-r 0 rfr de, 

<*= ~ Hr- e ' + ~ Tt Hi 


d*e r 
r dr- 



Aa-l^v^b 4 jIa; 1 e, *jui • f*j*& Jr-^* e,. jlJx j' *$ a*-£ w-y 
^o T Jl- • « e*J 0^/2 j J 9 = 9(<)u>? W ‘ 

. JJjS^itJ ^ . fl" -*1. V ..I o djl.i-0 J>l>J jl i fi v j g x U_*« 

] c*£^; oV'is* J*—'LAj J v^~*' ***^ jl b 

de, _ dd </e, 
c/f “ t/T dd 

jl e*J Cyl** e s 

(/fi, 

e* = -Jq = — sin 6 e, + cos 6 e s 

} x>lj jl e ( • e,-e» = 03 |e«| - 1 & **->* 



/AT 

) oo-v" L . jjL^ $ La yjy>* u e* • i ^-l j>*-c e, .x 


(/tr 


ctt 

= e* 

de. 


A 

" * * 9 

rf 2 e. 

rf J e 

rf « 2 

~ ^ e ‘ 

</e« 

o da„ 

<« 

“ tf* d» 

rf J e r 

tf 2 e 


• Cw'-J' 1 


/d0\* 

e * ~ w er 

lr , <f« 

' it ~ S e ' + r it e * 

d<r [d>r (it )VI ,/<(*«, „*M 

[a*- r UJ J e - + C"<f + 2 «J c 




* c—l j«i jlj^ ^ ^Ixcr^^ e« j e, £)j 

JU- c«<b ^yJS eJU-j^ e« ^ e, ijLajI^i.1 ,jJ^ , g t ^ e t _>Ij.x ,}*> -^1* U*Sj 
• J - ; > J >< ^b e* ) e, j^s< LsLajljs*! aS^T 
r..,*t y> 4S’ l? w 54 < -i-S^y liS^a- Aj>s*o tS^ j J aS” ^jJL- jJi-lj J lj i^Uj j , f f Jba 


djtxi 4^ iji ^ jy/Lj A U Ls W 




-V = y(t)}X = .r(0*4“jv 0 T 

• ^ rfs 




• (Sf-^y-f t *•>•* ybi j . ^y> f^y^y j 





/A? 


■> 1 I iji j .y" A j-i ^ U* *i>^ jljj- T ^ ^/l 

•^ty* ^v-- 5 T • T = L 


, oS^TJ,^.^ ,^1 


^y*-* Tj-ftfl'/o'si^-^ 


S-w 

ds 

Ao T ^, 


' ^r-LS- 


frf^U* O*-*-? I JxSJ CL yU- e 


Aj*kw~* "^Uaol " & jS»^l*N • T = OjjNJ = 1 oL* 4 *^ 


-lrfT/«fc*j1.ul 


I*!-I 


dst i 


<Sg j £\ "'ill*. ,1 ( _ s J^i»^53c^_>jo »jly**dT/d$ •* *■*-*! 

IjT = ] /k\$ L»>v^I4jib jSy 1 ■ ' ■■». “ ' t-’.d'T/ds'-'jy* >-^<S_/>- 

4^1.1 ^Ui "U,J».i *!.'*■•>>• I ,elfc£ « L^S-i ,«““® <^f iS^J-! ■ •^*3$ ‘l /^ l ^Lui" 

dJw^Jj i^LoOivo y = (T,N) Ku— 0 . CUwl 

Juw C y L^llw ^ L “ ■ g j — i o tgCL'sg a K w. ■J' U j ^ j t - ^ 

• ^^LiT* 

r = r(0 

-i-s* 


s5L* £*£4 . t — r 

r = (£,j, 2 ) alii™ j * < y < a‘ ■a k ^£ j* 

<£•*±2 f{b t-S^; »V^S upji . >iA>i 4 -1 J .1 lj a l^iJ _: aU» • «-£. £*5 y> J& 

** J (J^'- ; o*^ ‘^***“-' lj lS j '-^rr L«j j! 4-ki: y» a- a5 jjlj .ly^-j f OJJL 

f = f(x,y,z) (x-r) 



xa !*5j}*j* **-#■» 




/ - m 

^ J$\ Aa-j^ jJK-I ^|ld«» >-£,/ / >fjU* ‘aj^- ^l-J 

JS; 4.; lj ,^T \z>jyo^ ,TOfc-J ci^ . m.. ' ■ u£; Ui aJai; yb a* «S A-lL a'.^Ij 

A = A(j,i/, 2) ( 1 o _ r) 

A = A(r) (n-r) 

j J.^"" A */*»■ ■ 

'—'jy e Cw .>■* • • i -^t 5 * >.v*“ f <-^ t-< *5 lj j ^JIS_I 


/ = /(r,0 (IT —r) 

A = A(r,/) (>r — r) 

«aS ^)”^(JL> i a; jl IS—.I jl Lj—Jj-L i_£, _,LiJ ^ Lj 

• iSj^j-i 5 ,^-,-kLU* 


jJK—l ,jLjIj? 

*1S‘^T u^L tfti j' ^Iv^-L jj 3 •*>?-;* /(a-,y, 2 ) ty#~- jJI 

• y*j ‘■^jy* “-! f V*-^ i>' 



f(r,u,t) t)L-ilj$if-,-!** j&ttZ . f — T J£** 



‘-SOe* ts^U* /Af 


rf/ ”(!'I'!0'<*•*’*> 

,tf ~ ('•• l + e ' | + '■ i) ■ (•* * + •» ■'* + '' *> 


Jj / ) f — f ) aJoIa4 eS — 4j>-^ 


( 16 -r) 

0>-T) 
jtLs 

(tv-r) 

Vf - grad / - (e, ± + ., i + e, ~) / ( U - T) 

• del / « J l~ U**< L /o L J ^ 

■ c«^- l> / '-'js^ c»* j j 

rf/ - v.f • dr ( H - r) 

Uj 

r — e*.r 4- e ( .j/ + e,z 

> 

dt = e-d.t + e, dy + ej </z 

v jSi^: 

^lio . eu-Lii jO A/jj JL aJjL««/(.V,^.i) = (JaJjUe 

* ! + y 2 + 2* - ] =0 

‘df = f(x,y,z) = 0 f UiL %rj jU> 

O-ljJ ( n — T) *JjLiw *-: oj-^L tjty/lijJ 

vf-dt = o (To -r) «Jjt~ 

u*>* o»,b i-»w lj aajJ_,L^-l/(a',y.<) = ()***» _>* JU- 

K x ,u,z) “ o dt 

. cu~l |>- Lrfl a 1*1 Jl * , j 



AY 





. T f(x,y,z) £<b Jil# (o) .(J— f 


ott****** j o«I-k -vb xf sS'i-iS’ty* o^-f (Y®—r} 4 -^^** c yj‘*o<Lj ,i 
*^ tfjbii.1 -I o*^° P x "V* ck* 4 dr ijJj • «^b dr 

• -*)-t ■*>••* *ki; j*> j-i f =*0 ,4 j <}j j-: Xf *-*r*~j* ■ •*>? 


0 ^ I ' . " l 0 lj O 

a.-.. U^O /J *Jai: J J f jj?.""' otssi* ■ U.i’C 5 Ay-fb.^-V >i L«j p dl^&J J ikjL; 

/ --■ 0 '**3J .xb Frfr O j >< i_r -V* l*r Ort* J-* • "^b “ 

«S t <l, \j y» Ui j j *iM > < 

. il^U. Svb P ftkiJ 

^jye o« ! j- 1 |rfr| = dx } ^b dr 
dr = T ds IT| = 1 


df = Xf • T d* 




ts/AA 


f-^-T (n-r) 

. ^5?T f , 'j^'^<r J ?''&- i «ljdf/ds ls )}~» <5^ 

. V/ iSj'r dr T 

Ufj ^CS* <-£*'>*' / 

▼/• T = \V.f\ cos (T,V/) 

■**» '■^rf 

*y~is* '-**j 3C o^'V> i jSl+* 'Zsjyo^, tSjl j>< o*- 1 ^ 6 *■& o"*j-ix J 

U ^ 

A = ^j-e, + *4 t e v + A#, (TT —t} 

v • a =■ div a - M; + ^-’ + (rr — r) 

6x ay dz 


w.^ + ^ + 53f 

' dx J ^ a. v * + a** 


A — /IrCr + .*ty®p, + AlCt 


7 ! A = e* V 2 A r + Cv V*A v + e, VM, 


V*/ = v ‘Vf - div grad / 


L? jJlSLJ ^ 

’ jnj '^jy £> *-< £<k 


jfl 

(TO — r) 

jf ^—I a «^o T 

(Tf-r) 

jJ BL I ^ b aS^ us 4? ‘S ^1; 

(tv— r) 


A = + /J v e„ + A.e, 


o'' 4 *’ *■& Jj^ 

/' 

(TA-r) 



/«$ C 4 -k— 1 >U 1 


V x A = curl A = det 


e, e„ Cr 
9_ _a _d 

5x 5y flz 
A* A„ A, 


^iS* J*) A JjS « 

(—r) 


/ *-4« _ 5A,\ /5A, _ 9A,\ 

1 \ dy dz / * \ 52 dx) 


(dAy _ 5 AA 

‘ \6x dy ) 


(r*-r) 



■ b jtzj jL>211 i^o — 'p J jL u jl aj li ~^ 1 jL ^j L . 

V X V X A — TV • A — T S A (n-r) 

oLai- jS\ ^5^- ‘-*s^ 1 ^ (TM — V) <^yU* 

. j^U« j-ij i^ls ^jK-i 



, -^> i tyU* /i< 


oL n J. a x J«i Jlafil • Y — T 

a ISTm« Jj I jJ i L*»>» aSjUjl J JjJ j ‘ ‘ i^lftjSLU-e 

Y Y . |»iIs ol<i»« al£i*«0 jj t>_^SLLa-e ^T j,} aJ o*«*I 

lj J o t <»A»X J-l l^T^LIAU ('$L(-^j^«9 . A^_j,aS' 1 j« J^Aw ijbjL <J?l IfiijyG 

» j T ii. >3a_> ^ wb*->- a Ac 1$ j 1 a j bcu* I L ^ 

aJaiii^ (j',tf, 2 ) . (r,fi,z) tsIajt^i-lo-LA^Avj , Y — f JtSa 

. A^~Ia*« |»-£b L jgj Cj^at- a L a: (jLjt* (Xjj/jZ) |*-l3 ■a LvIjk * L 


*-rcoe» (rr-r) 

y=*fsm0 (YY-Y) 

? - z (rt — r) 

' X = r COS < «**U z «ry f .r a- / = /(.t,j/,2) £*k -V^ 

* -^X •*»'*»■ 2- « e * r jl (5*<b / liyye &) j-i . I jljs / jj Ij 2 = 2jj» — ?■ gin e 
• aiiliA«l ij#—:l>V-k A'Lbj*- »Asl» j 1 9f/d y ydf/dx*-t— l>« tSL* 


$/; _ *: , <a<w 

dx dr dx 96 dx 


(Y6-Y) 


q = m a m £? f Yf. 

<ty dr dy d0 d# 

4*ww{nr-r) b(Yr-Y) ^jUji 


r* « a: 5 + y* 


*- 

1 

>- 

i-- 

0 = tan' 1 - 

X 


Or*-r) 

^ = cos 6 
dx 

~ = sin 0 

By 

(rt -t> 

86 — sin 6 

a 9 ^ cos a 

(f°-r) 

dx = r 

dy ~ r 



O 

dx dr 

sin 6 3f 
~t~T$ 

(ft -r) 

¥-*«>%+ 
By dr 

cos a Bf 
r d'i) 

(n-r) 



•u 


J4 <^ jj L*. ^1* l J>s j T — f Jb« j-* 


e r = cos 6 e r + sin 0 e v (fY' — r) 

e« = — gin 6 e x -f cos 0 e„ (f<f_f) 

* J*- e» s e* v ■•*»■*< l» o«* ^y<j» 

e, = cos fie, - sin fie ( (?$ _y) 

e„ = sin 0 e, + cos 0 e* 

jl c—J t^>L_c jkSli clo l^ j J j_lt£«J l 51, ^1^ jljJ 


*'=g“+§h+g* 


(tv —r) 


-rlWff-r) j(fs-r))(fT-T))(f\-r) ~*>i~ 0 ., J j 0 *i,i r i,, 


, / _g„ + i§U + 2., 

•'Sr r S0 Si 


(u-r) 

. c^L y:i> v« j-i jJIS-J Sj ijb^l jS tS 

1 -b I jj Ij jJ IS—' JU- 

Jj 4-. \j j\ ui, . I—c^Lj^. j Jiili o U"^ . jj o'y'cj 4 L> A ^b 

asAlj jtfb jlj^L; tihp.1 JSi 

A = A z e x + A„t v + A& = A,e, + A,e : + A,e , {f *» — T) 

ru^lfi-T) >(n-r) j('f'r-r) 

-4i = A t cos 0 — At sin 0 {— T) 

A„ e A r sin 6 + A e cos 6 (<J1-r) 

A, = A Z (AY-r) 

^yo'yts* (fY-T) j (Tl -f) ^aU* jl tAlisJ L 


S-4* n SA, sinSSA, 

(<sr-r) 

5.4 y « 5A„ . cosSSA v 

(of-r) 

dy Sr r S 0 


oyr i 

r.A-^+^4-^ 

Ss + By + Si 

(AA-r) 





r-A _Mr + i!r + iW, M. 
* T t T r m + a* 


^u*(6f-r)j(ar — r) j j (at -rb(a«-r) o^u. 

(af-r) 

i„ 

l*A!^ ( 4Y -r> 

O^u® oLoiis* jj jJKJ ,^b <^{ a> 

o>? 
(6A~r) 
o'*V 

(<si-r) 


n - t • w> 


' r dr V d ). r* a» ! + d: ! 


{ T ® — T) “-I* 1 !*# - ( fo — f) aJ J L« jl jjSjJ Orf"^ j' l* 

. c LoIm j j a5* 


4 A , /a^ r dA,\ 

^) er + {-ai--dF) ei 


. fJ d , . . 1 34, 




• wi '** JA < o*A> U (?O — T) aJ^L** jl U (? o — T) a-SjUa • ir*y* 

oL^iviLdki; (R t 8,(t>) iS)£ . {H,$,4>) <S}J> oULiAvi I<J — t <JU« 

: iJ.UjIjjjsj ^jr» *« (a-.y.i) 

ar = /?sin 0cos <f> {PI—V) 

y = R sin 0 sin <t> {P T — T) 

t- It *<*e [f-r-x) 

<5 t—— ^ akiJ ^ || i a=«»1 o U'j m ‘0-~o jl ikii Ui a-LoLi JJ U- ^1 jj 

'jt«W' y j .£ «*>k©jl* X aSo»J aL»J J^k i> 3 l* 2 

Jki (F r — r) (P 1 — X } O/UsA* J*>A-P ■ Jj-its® 


x = r cos 4> 
y — r sin <f> 


:<~j> 
(ff —t) 



IT /iSj 1 -** ’^Uo 



Spherical coordinates 


• cSjA oU«(6) 6 —t J& 1 


s = «cos« (??-r) 

r-flsinO (fV~T) 

Ij ^(s o,U^> «£ Aa-ft. (yy — T) > (TT — V) 3 ^» jj» aS 

J £: Of~%y jy^Xoif* 4 * cS^A^f^^is 4 • ^Ay* 

jL.il A < cu»» f. — f* jl jA* I L, j^jA jj Ij 

• juj 'Z'jyAA* (f 6 —f) 3 (?f — t) c '^k' s -s ;; A&J 


7f = . |V e , = , iif. . 

da- * dy " fe ‘ dr r d>f> i dz 


(W-T) }{*f-V) 


f\f 




• -\>“(^ 0 tJrf'V 1 jttj (f A — T) 4.x;Lj;L ii»j- 


itf e _L_^ # 

r dj> * R sin 9 d<p 


T/ /lt‘ s + « $)“' + A sin 0 di ** (VI — r) 

. AJsA,^* O-L^Liis* jj Ij jJ IS— I '■^S ,^LaI_^ 


v • A - ~ + it' + ^ (vr-r 

3x 5i/ dz 

• |Nu^(f d -r )j(f t - r )o^l Ap ji j 3 i *Sf*j i 

54, 4, l 54* 54, fyr-r 

V.A = lr + -- + --^+ 15 - (vr-r 

t$l*r 'j (?Y —T) 9 (^ — f) (**•> JL»- 

dAr/dr + dA,fdz 

ji e__l OjU a^i; -ij-t j^a-: (YT — T) j 

54, , 54, 54r , Ar . 1 34* / v ^ - 

lir' + ~dz ~ iM + ~R + R ~dd lYT “ T 


• tOA^i J*j {YY — t) ^jye J J 




1 _54* 

# sin 0 d<p 


(f’t-r) fc(H-r) c^JaL.^ 

e* =* sin 6 cos <P e, + sin 5 sin <p e v + cos 5 e, (Yf — f) 

C* 8 A Ia^o IjA I—-« A^-l j jljj^ . Uj a ^ AAo ij A Lu* A*>-^j JI Aj-f 

• fvj (j « e K • e* - 1 0>* • iRx AiU Cw 1 • 


e* * dctt/do — 0 


• JtSJ Ij e, 4j»^ 



Yd /i Sjl-i# 


de* 

(W-T) 
• v^-P o*W 

e» = cos 0 cos 4>e t + cos 0 sin 4 , e„ — sin 0 e, ( ya — Y) 

• <L-~ X yl’ yjj UZtJ a-ji^ q 0*M>i Jj A^ F £. ^ ^ O 1 Allq J 0 Ll . A 0^*1^ J 1 '-‘J-’- 

e« = - sin 0 e r + cos 4 e v (YY-Y) 

. I Ctiy tSjJ^ ^ tjlijlji—I Ci.L*^iq» _j.i O^ti 4 L> A 
A = Are r + A,e, = A s t s + /l«e« + A*e* (a° — Y) 

oV* 

e r = cos 4> e x + sin 4, e y (A \ — Y) 

•^iyjtj o 1 ^ *J (YA-r) i (Y*-V) «Ol*»U 0 <^» 

e ff = sin 0 e, + cos 0 e, (AY-Y) 

e* = cos 6 b, — sin 6 t, (AY — Y) 

(A« ■—Y) *-< Jk» 

Ar = *4 r (e, • e*) + .4,(e a • e*) 

As = -Me, • e«) + A,(e, • e*) 

c-i^ oW (Ar-Y) 5 {AY —Y) 

(e r • e*) = sin 0 (e, • e*) = cos 0 (Ad — Y) 

(e r -e«) = cos 6 (e,*e 9 ) = — sin® (Af —Y) 

^U, 

Ar = sin 6 A, + cos 0 A, (A Y — Y) 

A$ = cos & A r — sin 6 A, (AA — X) 

*r*u{kk -Y) 3 (AY — Y) ^l“ 0 « 

sin 0 Aft -H cos 0 A» = Ar (AY — Y) 


(Af- y) 


At _ A# Af cos 0 
r R R sin 0 


Ar . Ar 2 Ak . A» cos 0 
B + r “ A + sin 0 


M°-r) 

j^ji J (Yd — Y) *■* W 

(Y)-Y) 





\ . A ■— i d-4a , A* cos 0 1 

dR R R 96 R sin 0 R sin 0 d$ 


R sin 0 d<f> 


C > 

(u-r) 

(VT-T) 


V 2 / - V • (V/) 


IwJ ' v;: '** 1 ^L>: a« jo ***— Lm Jl» 

(u-r> 


i W 

R 2 sin* 6 d<p 2 


(i*-r) 


V X A 


xki [f»«” 9 A ‘> - %'] •« + s4n [w 


(v-r) 


^jU-C j ^Sli j J . 4 JM a-L. 

fijlj tslajlyi—.1 


4 r cos 0 sin 0 

/4 ( = — sin 6 cos 0 

aJ o o 



(iv-r) 


'Ar 

sin 9 cos <f> 

sin 0 sin <j> 

cos 0 

.4/ 


At 

= cos 0 cos $ 

cos 0 sin <t> 

— sin 0 

A, 

(u-r) 

A*. 

— sin <f> 

cos </> 

0 

UJ 






ji>jl . f — if* 

>,lH T . OJjl J uolsj 'S'-jtti j J J—isUoljfj! jl <£-jLj f' 

CflaAA* Ij l^T ^L .j U j j- I-~ IJ i 'j 0*>***~* * 1 

. -. - J L~; ff- 1 -: j '■ f jS :Tf i‘ pi U 


V • (V X A) = 0 (t'-v) 

txm=« (i**-r) 

V ■ (A xB) - B-(T X A) - A-(T Xll (l"l-V) 

V x (A xB) = (B ■ V)A - (A-Y)B + yV • B)A — (V • A)E (l*Y-Y) 

V(A-B) -. (B-T)A + (A.T)B + Ax (V X B) + B X (Y X A) (l°t-T) 

Y-C/A) - (y/)-A +/(V-A) (1 of t) 

V x (/A) - (Y/) x A + /(Y X A) ()»£> — T) 

y x v x A = vr • A — v*A 0° f — r) 

y.r-3 (WY-T) 

T X r = 0 { leA — Y) 

(A-T)r = A (f'-Y) 

f = (|-) A + f l"- T > 

s = (£’ r ) /+ « °”" r) 

v(ft)-/vn + fiv/ tnr-r) 

V • </y 9 ) = / v ! c + V/-VJ (vtr-T) 

y- I/yj-jy/i - (/Y’s-?v>/) (nf-r) 


Y>- = iJi < > i<s—Y) 

r — xe* -f j/e„ + ze, 

V(r") = nr"“*r 

T (0 = ? (sV - /Ts) 


(nf-n 

(hy-y) 

^IS»I isl^-jlje- 0 j Zo T J J 



kf j 




o (m-r) 

<—»— Li» aA U" .... I L * : j a (\1A — T)^ ( ^ —t) i^Ia jl»ol d.L»I I , a^tkli 

& LjIa^ jl £)j S& aS A jS^jiji o^<5* •V^T 6 ^jy* tj'k-T t* O' 4 ** j' 

(_£ I i_. U«^J t A>^ I OJ ^k> k ' A ■ l« tfi' « a ^4 AAj Ij cJl>J J Ucl 

1 j~. ^ a Uo I J L aSj) a L,_^ a a L» ^ j 1a a Ucl c> Ls 1 ^ 1^ 

j] C«i> ki ^ jjk> JjImu4 jl oi> cSL lj jT aS* 

i_yb»- (JS^m a A-£ wUauI jIa^ ^a j$1 . c_< jKa^ Ci^«^* >0 *-f 4 4 As' Os' * 


A^Ui* ^UjlA^jl ojj- Sg 


t 1 i a eS ' — ■ _ ■ < ■* I u 


A-iL 


• Aj .« ^ (ji^-9 AgjjS- ^isA jA Ij | ioT *— f* ) "ilaol 4 Aj o-O ,_, IjA£ 4_, . ^^ . ‘ . *7 i_>Uol 


A = A,e« 

B = B,e, 

A x B = { A z B v )e> t 
v x (A x B) = e x ■ 


V *V 


•B = 

•A = 


{B • V)A - (A • V)B + (V • B)A - (V • A)B 


= e 2 B. 


OA, 


. dB^ , . 0B V n ■ 

e„A x -~ + e : A* - e v B„ 




B - /A 
A xB = 0 


= V x (A x B) 

. Ai o~b JS^-4 v^UjIaj-.^ 5^ (^ g y _ y) aJaLu^ 

• f*Aj* •J’J* u^- **“<4 oJU 

aliT 





V X (A X B) = 0 


A « A x e z 

B = (fAx)e x 


B • v = f-4 
A* v = 4* 


M, 


V • A = 


3a; 


-La r - A - W ts*^ 3 -i' 


(B • V)A - (A • V)B + (V * B)A - (X • A)B 

- - e^4(,M.) + .^CM,) - 


L ^ki. *1* (ioT -r) < 




»*-V 5 *-JJ '■4 Jr* • A — T 

,S. ..'-S j L^A-1 J4- I j O Lxo« 4 I S" w j^j J IS J O La^~* j -i 1 j ^fsS» 

, sJj^S j\j2 i_J&» lo^« j < .lAil. ^ya-C oUl>« _>-r i_jSe «S 

*4-^ * yr-f j 1 isja 'j ^ \ »* v-j o*^ 

&.>jlU t~^. y j |ai Is 0 loCU I ,_^Ua I J l>ii» I . >il*» jjLiJ >4; 

. 4^J jej Oy^ei-f V*^* ^ ^ ‘o*^ • ‘ i —' 

dSi = —e*dy dz dS 5 - e z dy dz ( U 1 — X) 

dS, = — e„ dx dz dS 4 = e ll dxdz (lT»— T) 

dS 6 = —B,dx dy rfS* = e.dxdy {1Y l — f) 

, 1 i 4^ *•--■ - 1 j j»S U li. LfiCijse 4 b T~ ... J J J b-*« 1 g 4 ^ Cjj^ T j >1 iS 

. oil* j-i^Ji^£i;IV j ^4/d;r«S^L ( j«w»a-{/i =* A(a:,y,2)jfl ^S^f-S*— 


aIS 0 T 



tr*k* f\ 



fff^fciyd,- ff (t,-dS)A 
v sty) 

rfS 4 >>J »■£{ (Jil-i dJai; jA . (^ — t J^~) '—““^ * ■& • jM 

■ 0 T Jy 1 ’ J^*3 tSwl U>-y* **)J JTJ Li- 

( jyt-r) ‘i— t 


6 

// (e.’<iSM = y ff (*,-dS k )A 
sty) *-i if 


-S(F) - | 5* 

fc=i 


(irr-r) 

vi>c«i;* 

*-; J L» 

- *- • o 1 ** 

(m-r) 

o t j j *s 

(m-r) 


<y~ ty*** ^ v^* ^C5* (ITT* — f) a-J-iUo 

• “*->(_** JriSi3 Ij |_; T * »*■) 

o^kj • jijSrijiu o->j> J«*3 (i rf — r) j 1 cs'*^~ (ur-r)<J->u. 



I ° l /<SJ * J j* ***-« I** 


4^-i Jri^ A ' r IA>- Jki^. jl iS A " .,.. - **ejj X J-i (®i - dS)^4 0 (/£•»! *S vi^.1 
—r) jl jl X.h* tSfj (e, • dS).4 £>*?* ^ '£*•»' x^x 

-^oW(m-r) t(m 

// (e, • dSM = ff (e, • rfS,).4i + // (e* • dS s ).4j ( UA -r) 

S(V) s, % 

(m-r) 

Jj> (9 Z -dS)A = fj Atdy dc.— J j A t dydz 

x — Zi =( ^b.) *z-jy »-» s, x = Xi ={ 4* s 2 «J^U< jfl 

■ XJ ** ^2 -K-4 j vl; “^W 

4, « /I (**,?,*) ()TY-r) 

X> T JU 

/li = Oya — r) 

* *\( \s»j■> xj (1 Y? — Y) o-* 


fj («, • dS)A = // u4(x } ,{/,2> dydz - jj A(x h y,z) dy d 

S(V) sf s. 


(1Y1-T) 


■**•*»“ * OifU^i * ^.kIk £2 3 Si *y?3 ■^■—1 '-*£* X CjS^ 

Cx^x^j vJk.^1 L . c—I (Y Y^ — T) j-i »-W ja tslj-t z 3 yx J'jX;! 

0<^j^ • c—' x * 3 ** 4*^ t^* tX“ S ^ ‘iVr*■\f 4 0^'<S’i = S-. = iS 

. Jii4< (|Tl~r) ^jr- 


Jf (e* ’ rfS )^ “ jj dydz - jj A(x„y,z) dy dz 

JJl % * * * " JJ * * /" M * 

fj I lix dy dz *= ff A(xt,y,z) dy dz 

- jj A{x h y,z) dydz 


(>r«> — r) 
ji j* 

(in -r) 


On-r) 



ur U* / \ * V 

OtfL*' 3 * 3 

j fjj T£ **$/&- J£(t.-iS)A (ITT-T) 


^ tsLx J^ 4 * ‘ .« "*^ * cs'x 1^-12 43 ( l VT — T) ‘J-il** jl *- > v "' 

I [ H *- ' - ^ |_5 a ~ c»{b L»- jA * y 4 a U’ »i» 1 |_|^U ^yJS k* . —f 

jl« i *» ** *1 j»Ja JS-iL f»»x >* t^sfI jl ^««U»1 a^/I . o-*l «aL ^LIS 

!*-*«£* '£tj* \£^j-i^j { ) VT — V) 3 - ■*£ f* " - * 3 jl 

^$i(-»sl» Ijjfj < a >5 ^ ■— si^- ij JL jjU-wj ,_5 L_jSj> jl ^Jru. Jfjfiul . a_* 
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. se**z al^sJ j jJIS-t £<b jj cu-lj VJ-® W l> 4 J‘ i ^> C** 

* ^jy* Cw 1 j-^ 

s-ar-* (m - T) 
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f ?AfdV = ( dS* A,e, 

Jv dx Js(v) 

» 

(i f > —r) 

!v a -w iV -U dS - A ^ 
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^- t di) dV -U dS ' A --‘ )S ‘ A ’ <'«r-o 

^-- r) 

/,• (if - if) ^ “ U dSA ‘ - dS - A ■ ( ’ “ - r) 
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' A»-» l» (\?r -r) *=- 1 • *U> 
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fnn^'dV* ” fc,' 4 C-r«.!/> rfir - / ti Jlln.s) * (1V- — T > 

C 5 j C, J^o>^ 
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- '-“■y o'^aj- 


(uf-T) 

Is e -^ dS - Lb, 

(uv-r) 



h VAdS -{^,^ A 

(UA-r) 
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I e, e„ e s 

do, dr, Q (Mf-f) 

i4, A* 0 
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dV = dxdy dz (YTA — f) 
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d(dV) = dS • v dt 
dS’Vdt = (V.v)dVdt 
d(dV) - (v ‘V)dVdt 


iTTi-r) 

( t i r - r) ‘aJjU ji ^i } 
(rrr-r) 

.jJwU, 
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L-Jl^-jS vU^- A J' 1 o J A j3‘*»x«L v ■ AA^J j a^ 'j • ■ i “3~i^* 

^L 4^-:^ . '-»i> r ‘a^-a-b jl Ij ^>b^- J*> 3 4**jS l •±? V j* 

j.,}yj ^4it 3 ^ 3 * o-.IV' a A • (j-b -'- 1 (^jIajcL o—.I 

. o— U=o,JJ f^>- lsA** *^3^ *A 

t (X^b-; • -aA^y* jj-w a-U_ hr J itf[/" 3'^S(V , jx A 3 V ,, |*“^' -;, ‘ • AJb» 

f r v-h<iv = /„„ifS-A (V i — r) 

jl «»X£-iyJy; t^l-aa3-*^ * 4 jW j "a-A'X 3 Si V)<53«>^ lt *}J ^ -}^ V* 

■ ■»- Aj- 3^0 s/S LSjX ‘*K 3 J Ax l c«^ asSj . Jj^k. b—L^- 

jK'Ejk" ^ (/S - **9J J-: < Ox’xb-s ■ o—l 4 *>b ^jL> 



\X6 /<&>•»* 


. O—.1 \3~yM ^i>-l J 4-jj J^lj 0.4— 4-; * 3 ' 3 —* (#S « V' ,* 

JUftijI C Xjjj 

y jL ***» o—. A(r) iSj'-Os o' 4 ^*^' 

,_yfcLi.L '**)j j<V ■ A& J^ty* «^rv^ ( Iff — r) vJjUa jl c.jw> ^ 

eS .X—L • * > 3- i g(cf) **-3 j os' Lpy • ‘■ = —' 

‘V“> o J x;^ usIk ‘Os'x^s ■ '--*»■ * j I a; fjS’.y j j v . A»l^o^ • ■' »$(<*) 

■*>“^ 5 * oV* 4S sJ' I> ( >( 1 )' 1 • '^V t> 0 T S(d) ■_)>*■ 4 » A 15I3-; 

^jU- jl I*-*-*- Os' • y'*J S{d) 

•>3 '■ ■ '» ■« S(d) c 4 jI^j{J <-L.~y -i jl 3 J£*£ L y lw L ^; 4 i tf i'.i j*< 

('fo i — f) '«J-> 1*4 jl oiLy' ‘vjj J j>* S{/) 3 V '*s>j S(E) j£' ■ 

. J 3 —o* *' ■ •? - ..- ■■ 

/ r r ■ A</U - / aI) dS • A + / W) <fS • A (T.T -T) 

jl .'-jL-g c——I ^kjjl tS a^Jjl > ~ ^i +> 

J y V’Adv (ror-r) 

• ,>-k— S(d) jU *Vv j* ty-L*-'** S(I) £ 

‘V’ -» V'Z'jf os' 

jv * ' A ^ - /«« ^ ' A + Ln dS ■ A + /«,. rfS • A f - r > 

,-ik j*J, j\a„ . o~l T 3 ) j^cs'> JUi;> •5(7) =Si(7)+Si(/)oV ^ 

\ o*~ jl ^s-l) ( 4 ^ 1 * Os' oUs s f**>\s* Ili _ 2 x. Ij T y* J>> 

jl 3 4-il j o^ Ilj_i W * \ 3 -! -^*3 J3^0s** • T • »i 

, J_,l«i 4_,Lil < ) 0 * 4 - <Lj T c—-. 

U S(I) j' *»■>-> S(rf) J>»- **>» c-a- 4 -, rfs 3 '^ ‘ S(/> x 

‘0 T .K3 ^ S(d) ***}; T *1 -iyiiy- •■ i, ‘* 0 ^ <S 2 (/) 

ds = —n ,_ 2 rf.s (roa-r) 

3<3 >^iy» -S(rf; *V?3 I O^ 5 5i(/) W *S ,S(/) 1 —4—S 

‘oT 



/If? 



. J'i U JL«Aj1*waj ^ >-»i^ ♦ 11 —T 


dS « —n 2 _, dS (r*?-T) 

C jU «->u .ji^ c/s ^o T <sU (r®?-r)j 
‘aL^Ij v «»l tSjiJ* ^4 5(/) ‘•j**' «J-^«* j i5>f£Jlj£~' 'A^b 

nw --«*-.! (roY-r) 

• *--»>' Jlij *< { fo f — f) *«J J U» 

j v T • AdV = / S(n rfS • A + h^dS nw(A, -A,) (r»A — r) 

'aJjLu . Owl S(d) ‘a^j T A As J * S(</) A^5J 1 A Ai ol)- 14 ^ 

: oJil Ij (r«A — f) 

/„ v A rfV + / S|J) <M n,-., ■ (A, - A,) - / w is • A (<T.'V- f) 

^■Au^*-?* *^<5* 5 k 5 b S(Z£) ^ * V • A= 0- V 

S(d ) j-t o*U«* S(d).K A o-^ • •vJp W j ^ 



IVY /•Sj'->x ’v-l~ 

^k-Aa-lj iSyli Ig s 4jjj a^jki ^1 jj . J vr*^T 

1‘Aj’ 

DivA - n,_,-(A, - A,) (TU-V) 

r*-*ris-xi l (r»i-v) (n._r) j 1 *-*^ 1 U > 

f v V-kiV + J m Div A dS = J g(ej dS ■ A (V n - V) 

Vjj ‘■Ss j^k - 4 • iA ' i o^“ ^ ^as 4 j^ 4 -: £«* cS U* Div A »-£>>! , ~»^' 

• Div A' o^bjx* 1 s £<k* V • AL div A* o**''£».?-*-* • 



J«li £ tS±*H *-> 4 v»* 3 lsIx e ®^ • To — T J£" 

. c—l JUi;l ***jj 

^,K^<s<S(d)j<y x A 4 * ^ G*“ 'j S{d) A j-* oV?- 

• ->^ >f-i ^jy 3 *-! <£•*** *■“ J./ 

/„ V X A iV + J m Curt A is = / OT1 <!S X A (v U - V) 

L ii-«l j-f^j-t ) « *—>vC ^j>! < -’> 5N L JjS 

Curl A = !»!_! X (Aj - Ai) (ht-t) 



•Saie* /1VA 


I* u^>sz- £tb« •>**■) A (j-*^* vsI»«aJV* j j 4-V* 

• J -»^y* S(ji) *i *J £*b» je-f 5 cx* e *0-> **3J Jj^ • 

^jU».V Ja-Ij 5(rf) *V« tS o-il< <j> 

tS-^. 4 — oW 1 / t4 t>^ f*** ~ ■ •*}- ^V-^y* S(rf) X c “'* C^“ V£ ^ jU^-* 

, c-j^jv J-5 La Li 

j r v*dv + J m G’***s-f m di>* (m-r) 

If o—1 J G sSjfo ^ U W £>!*<» l£ 

Grad = n,_ s (tf 2 — ^i) ('H A — T) 

4-0 iL> 

jU **>j <-£ fj>o» ^»s *j csa*, o- Jj^l c a^ fvJ 1 ^ 0 lu 

J^S < t sU_^U-e c«* • Ail; 

• •-%>»= j-j «yy» *■{ ‘A— 1 **}.> 3 

Div A = ni_* * (Aj — AO (V\f~r) 

Curl A = n UJ x (A 2 — A 3 ) (flV —r) 

Grad $ = &!_,«(& — ^0 . (TdA —t) 

! jl o-^jUe _>kLi« ‘4 -li ^iL»' JljSi;! (jbt*** 

/ v r.A^ + / sw MvArfS=/ sl£)<f S.A 

/ r V X A^ + / 5 W CurlArf,S-/ 5(I) -SxA 

[ r vmV + J m Grad 4 AS - / S(E , rfS 4 

lyl^LiS i$l>< o'jk^'j (m-T) 13 (f tf —tfk-W 

a»y>t jb cr 1 -^* '-Stf *=•*- y-i j-r A(r) iSj^X O 1 * 1 ** ' t» ■ -ij}* 

•aIj s<Y • A 'Z'jy* o 1 J± < Jtfjli. *aL- ai**a ^ 3J ^ ^ ^Slj 

J»U ^Iw 5jSJ. (?(</) ’j JUA>* ts-^ ex 1 • •> J - : 


(rn-r) 
(rro-r) 
(rri— r) 

JloijtLo 



1T1/***- 



\jr* a » u~*XJ^**tslx • Otflx^* • ,S yv . A'-^j^oL' 4 ' CM) 

y-^> ‘ 5 jl lj C(d) ^o\?U • *5 j 1 ! j 0 (d) < A is'x cs^j^ 

yy 3 °— 1 CM) y>^* . (V-Sy Ia ^ ’ i “' 1 C(d) J*lt «5 ^ S *~}j „>• 

’■£?.) * y>» ^Vy C(d) i < R fUi *-. yy -^Vy >S * •J-^^ ^^y 

. *£ l* r < ft £lx£ 6-i ijg\ 

• 1 ^—^ {rt — 2) vJ-C lo*. U «». ft .^y O«.J 0 - ( $ }\ C'(d) iJ-Tf £ S' e VjJ 

) * a J i^. Vfcf a. a (« - 1) ajLAi-»A jL t 6~i)j £* jJ> £}jy~ «-^ O^-L. Ijgj 

■l*l{ . ,5' OLE La-1 S 3-) aJ6 jL C 4-3J J1j£i;l ‘trf-ii O^X .J^-fLS^X • 

L .V j* y*-* ts~3~i a -4-~x o** • J ^T> J ■ L ' -^- ft °-»" s,A '< l> 0 T '•*-«* 

y— 5 *-« 5' jx lsjj • A^y »S' jl C*(<0 ‘-»^*- j' *«^ i ^Wv* -\r^- **-*-1 

£jL- S' (Jjif^lJl^*-^ *»oL. ■ A .l. jfc ft jL t ‘ 4 T (j^ V? - C1 ^" - 5 ' >—».( 

• ■>j- 5 - ! ~‘ C(d) £ Ijj*- C &*J * 4 l .. *‘*X '— t a-l_..-.j . 

• —y J-»^r<~<0 5' y-j^- )xj J ys-»txxj* lS)x 'v^-* * c«!x a j^ 



1<^4* / \ fo 

aa; . a:L S'tffii-lj;^ C(J) 3 S' C(£) Ar*t» 

• 'V\s ,a J' > jaj 'Z'jy* Ji j *v*« f^»*> ok-'C(-)jC (+)*-* l> 


f^-idS-f cen n.h 

(cm * ■ A ” /an *> ‘ A + Jem * ‘ A + /«+, M ’ A 

+ A ■ A 

iS Af-^ . -ij-i £»lj J *,) '>** S' O- I 3 ** C(S’) J1 


(rxr — r) 
oV* 

(nr-r) 


/««*•*■/««'“+■*+ (m-r) 

> 

/«-,*•*■/«->*-■*- (TTO-r) 

aj!^»a rfd lS^ ■ A_ jC’(+)-k A.;'aU A+ o^j** 

4j (fd i S' jj* « ck^x^ • ^ ^ ‘a^b^U i •• «»-. <u 

J~j J • ' i *~ l a^ &*- J*- ,J *-< d6 < S’ j S' 

i J j-; cx-x • ^' • " • -» I* 1 *- |^>j' b «as «lL^ ‘a-J 5 j a 5 i>7* o*x 

. assL J,l3a* a*1<C( — )a Ci +) ,<k ^ 
di+=-d<f- (m-r) 

C(+)-<?(-)-(T (rrv-r) 

,(r\Y-r) b(m-r} o^u.^ 

J C(+) </tf • A + j* 0( _ ) <fo • A = J c , tf<J+ • (A* - a.) {rt a - r} 

c^->jl ja Jjj* C' ‘*^5^ A^- 4 ^ A + • {T YA — f) ‘aJ^Lsaj j 

o^—' C' ‘iJaS - 1 A _»!•**« A _ *-£'* s > ; C' *"•■(■ *» 

. a«J 5 (^jIau *-S^ S' pl~ j-. a o^r • - i >-i_? 0 ^’’x C'i^*-* 

A+ = a_ on c (rn-r) 


.^li. . jxt> (TTA — Y) ‘aJjL» 



I'M *v*-Uv. 

• -j\ o—l t a;U j^sL. < I j ..&«»£* 

h v • A <« - U <“- k + J an *> • A (tt.-D 

L, <i—1 c—' jiwjl «S vV 

7« t - a ® (TT1-T) 

"loo^^s^ ij s ^o(/)^yii- 1 j b (rri -r) «v4* 

■ji—I A o^x •& C(d) & c5 -'-' h - u x C(I) b -^bty **W <_U* o*’ ■ 4#V '**•*•»*< 

jS' —* S'Z-jy* o*' oM*J* 

{ S V-HJS- / w a ■* + /„„*• A + J CM di - a (m - r) 

f*As- i» . »=-t Y j 1 tfljk C(rf) JUl:1 .(?(/) =C',(/)+C j (/)0 T J' j «S 

ni_,2 L> Cw* ■ <S e *i3JS! C{d) Y Oa-tj j*iU 

Ij I C-*~. Aa-I 3 p£\jjyb l j s MA . 0—1 V ^*»**» 4f 1 -Xfc ^,LlJ } (S^b^ 

* C(J) x • •*>'■* «jL&* C(rf) (j- ' - -^« } «-< Y n^j 

oX«3 ^ty '-^• J > ; Y C(I) j 1 C 9 (/) * 4 *^ 5 • °3- i Ly* f—j C(<i) uU^i Jj-Ij 

dd = —n^sdff (nr-r) 

■ il>L-! j 1 ‘ 2 **» *-f C(/) j' Ci(I) 

dd = -Beider (m-r) 

^ **<?d «So T efU< (rrf-r) j(rrr-r) 

^ *>-y;L . o—l iSjsj* J^b C{I) £■#■*•> j ‘v^b g^U- 

n i -*2 =* —n*_», (rra-r) 

• - J r i L r“ xj ^jy**^ {YTY — f) **J«»b. 
/ s V • A dS - /,.,„ *> - A + f cm i.„ ■ (A, - A,) (w - T) 

(w-r)**J.iU .—'cw j— a, ,i ^aj'i* a.oT^^s 

• -J—ij* jtj •-; uii I 

f s v ■ A dS + j cm d, Hi—* • (A, - A,) = j cm di ■ A 


(rrv-r) 



/ ITT 



jI eS^yb *Ko T ‘T • A = 0‘ 

A^U A*£ iSiJ ^ (^WwLJ £< Llo C . 1 e ^y 0 oV? 1 O’?' • J r*ty* C(d) JL^ 1 

‘-V^XJ “KW** 4 **# (J"* 3 Jjt Afl-lj _>A i^jJi L-ka- o'*-' J.»i ^ V^“ C*?' 

• f^cT* 

Div A = ni-»s - (Aj — Aj) (tTA —Y) 

: J£c t~ (tty—t) ‘«J^u<> (m-r) j' l 3 

f 

f a V ■ A JS + /„„ Div a * -1 cm a • a (r n - r) 

. I aa*j ^^4-; -k> j o*' <5^DivA^ J D '-*«^ 

2<L< .jJlla-Div A*«)j £fk»f<*'»\r'&yT • Akdiv Af*-> o-'bjj* 0 

• '^cS 0 ,, J lj - :l L> ^ l^ 5 * 3 J-k 

vi^ . jjS C(d) >? 'j o T *■*.£ .P'v x hyt ' i «'^c^«C(<i)Jjk j j a u-t*^ 

• r^= ‘v-*» *-( 

/^XAiS + / cw) CurIA*-/ ftIj *xA (rr*-r) 

U I 3 43^3^0 ^j>- ‘-V*- U 4«3J 




»fr ***-.u« 


Curl A = n,_j x (A, -A*) (TH-T) 

(Tf *> — V) <£,sjsi ^k~>[ n^?l 

• •Z'jy*** o'^tj* l> 


f. <* * A > ' « + L n ■ Curl A* - /, (1) A. * 


(m-r) 


, jl > " • —' •j L-c j5> * A—jj o-a-l—» Xa-yi* y& ' . t £]T aS 

dS = ndS (m-T) 

0 T vr c — S ‘V'-L; «5 <*>«•' 3 o—l y-L* C(E) j< dx j'-G* 

• - V - — ft ^.L* C((j) o— I^UdiJy J,UJa3iC ur l AaSvJ*>y • 

^UaiJy *4-$-s AeW C(i?) A LT^v?oT;^ 'V X A=0<S[* 

ul>J’ > b tr*'^ cs'*^ ** V^?- Jk -* 3 Ok' • ■V'jS «x^-a ^L. ^ A 


C(d) J--S JjS . ^;l»AAgsjy; C {<]) J J=) ■>«S’>yA ls » j =yij» 

' 'j 

^jU. s j*C(d) jb 3 j .k aiL^JlSwl £<b £ I 

o'k -4 '^ ‘V * 5 C(d) js ^—1 O^* V<f> jb 2 ' 3 "' 

• *>3* »**'>*■ jrfj C 'J3^’ 4- J-*» J^l.iS—1 tl)^ b 


/ S T a <<S -r f CM Grad + * - J C<E , « * 


(m-r) 


. L o—l }*\j< } 3 -» G ^jj■? >«*b Ja^ ob 1 *'^ 

Grad <f> *= Hi_t »(^2 — $0 


(m-T) 

4-3 ^L» 

• ■ » <-S^ J»Ls jL *4-jj j Jlj£u1 %. •« >» p***'* 4 o'-*-' 

3 J^ ‘o^'-Xt*** 4 u*' 4 *^ £^“»' Ok' • -^b 4-/j£a- o—l JUai^l 

• jgj & e -~' ob- 4 ^ 

Div A = ni_j • (A« - Ai) (rff-t) 

Curl A - m_j x (A 2 - Ad (TTY-T) 

Grad * = n ,„ 2 (« 5 - <t>-.) (m-T) 


,jl jb-* lit obLaJ 



'S'tj** ^4- /Iff 


fs v ' A ^ + L MtA * = /«»*• A 

(m-r) 

/^xArfS+Z^CurlA^./^xA 

(r»o-r) 

/* X A) • rfS + / CM n • Curl A * - j nm A • * 

(rai-r) 

/s T * dS + /o* Grad * d,r - /cm i<l 4 

(tat —t) 


j . Y I — V 

I,)*.""' ^ a£ \ ‘< ^ '-> — ) 

_,- ,„_ .1 -i - n 

dt iT a di 

, c^»»l j~tj a *ti<b i_jUfejl j ^ u y a tS 

(а) r = e-“ , fc l e' / ° ,- “' < 4- Cje _v ^~^'i 

. AiiU tSj4i»-l ts4-^b cs > ci j a 2 - w s > 

(б) r = e~^!ci sin -y/oi 2 — a 1 1 + Ct cos -\/w 2 — a 2 /) 

. a* - «* < O/ 1 

(c) r = <r a Mci 4- CiiJ 

• a* - «* = 0 jS 1 

■y. if _ y 


‘aJ jU> uL 

V ‘ A -?W r = 

. Cwb < ~i.» jIjlC I C ) u ) 4 J c»/b m» j j 4^ c^—I 

JjLu jj a A^A-i o^ 5 (V ) 

(V 2 + k*)A = 0 r = |r] ^ 0 

• W = kc 4^ AjS^y. jio 

*aUA-J jA J ^ l*c jl . ^LjAlj ] 



1 f A 


tS cu*b_r 

(V 2 + k')(A • r) = 2V • A + r ■ (vv * A - V x v x A + A: 2 A) 

J\ vSc^b.f 


(V* + — 0 and V x a = 0 

j-a=(c«*b) ba = ris^' a* dIS'.jT 

L = vi 
M = v x (af) 

N = i (T X M) 

: c 

(V 2 4- fc 2 )L = 0 <V 2 + k 2 ) M - 0 and + /c s )N - 0 

&\ ..v> a a 3 ^ 


a , a , a 
!e 'a^ + e ^ + ei aT J 


F(i?) = F(\/Jx- xi) 2 + (y - yi) 2 + (z - ?iP) 

VF(Ji) - -T.FfU) 

. cuJ oi^ j ^b cl, /?(s) 

^sj-1. ^jA L» jaj W — f 


A • dr = A x dx 4- -4* % 

aS (£*■«•£ *-; AiL a 0{£,Jfi 2 ) £<b <Jb 


A, 


a* 

02 


A„ 


50 

5j/ 


jA j?l dS A^i^ 4J»«^J ^A»<^A “drf-ij jl . 1 A • Cfr 4 ^ > 

. li—.1 J«IS J-^I^LaA * rirdB^T ^ x A -*0- j !<*«-> L-a; ..op-^.ax^a***^ pIc 



/) ft 

3 • * > J^ 


= d *4 

dx dy dy dx 

jJK-l frb X /I, ^jA • rfr^'V * A * 0 j?' ( V) 

aS *- aiilj A y*ni - u(x,y,z) 


V X G«A) = 0 

Jif-«*^f>v J mA • Joj£ JuX*^vb . j pA • (fr 

aS 1 d—1 ^T a^L J.IS 


A ■ (V X A) = 0 

J^" w s >1 ■ fA ft * 4 ^^ g ft l tX fL * jti 


• •*«-*-> ;L>> 


> (lA-f) J (lY-T) o^Uy-^^-Y 


L, v {-l)- ds -‘\l 


: L> fiA-r) * (iy-t) xtfjU- coi^-a 

•**■£ ‘vjj 5(F) -v£i»— 1 

■^Fcy^r = 0 ^ / ! 

| 4jt _- o *•**• _£* 

r 2 = .x 2 + y s + * 2 0 T ; J ^ 

>X3J v-L® ’Vj*» i- o^l^^j'arf-sjj^r ^ 0‘V 2 (l/r)=0j* I^UuaIjJ 

f ■ 5(F)«-< 

•i--^ ^ e 

A = ye, + (* 4- 2 )*e v + e, 

J 1 ^ 1 


r = /c A -* 


y - 2x , 5= 0 


• y * 43 x = 2^.V = 0‘ .t = Oi 1 

^ * > 0. y >0-x > 0£jl± j-> *S b2x + 2y + z = 1**^ jl U»5-n 
-4 = ye* + ze„ 5 i*^»X 5 tj a_,Ij 



IfY 

4 -—Uv> lj JljSbjl 

7 -/,«• A 

U- Ij Jljfii;•. xt I* r = of t**- tfVjS )*»*> uv* — IT 

7 " f v 0) d* dy dz 

IT 

/ - x*yz at (3,0,1) 

Jrhf^ o *-V?C x — *}/—** ( T> o J> 1 ) Ij 

. olw* p-^jSL 

• -V^ , As* ( 1j 1j 1 ) .>■> *j xj #ft OJ jrJ^- ** j* J x — 1 f 

2z* + y i + 2z 2 = 5 at (1,1,1) 

4 tjtjS Jjl jUc! vsa^. 4— ix-h-iX J *4*^* ^1 a jUl~J L_ la 


f v (u V J o + V« • Vo) 47 = j s(y) uVu*d$ 


J Y (u V l o — v V 4 w) 47 *= fs(V) ( u Vo — o Vta) • dS 


I t^KjS |4j J J t>i/ I |^j > ; 


jyw-i? 


/ - // T ■ AdS 

s 

4*~<Un» i ‘Af—X ^ fi X U 



A = ze, 4- j/e, 

±jS j>j» . Ij } S(V) ch“ > ‘ V f**" ' R d** 1 ^ 1Y 

aS^i—Sa_ jjS J-- J±t> 1^4-. a- a^S f^r-^ a j$ ^aJk j&g-i t a k jj <S^ Q 

±rjS o~b xil* V f^ 4 - 1 j* f(Q) 3 Aj“ < ^:' > j J P *-i Q 





lim f fiO-dS = ( 

v-oJsiV) R- ao ( 


W(P) 


t = 2 
i < 2 


. xsl< } /(r) 1 A 

• /= 0>VjJ ./ = j/( r ) <*y = o/t (^>) 

S ‘**>j sift*))? = J 7 (r) dS = Oj** (v ) 

•/ = 0 

^'CF^x/lj^ *-&*•> 'WUftjJ /(r) ^ ( E ) 

1 “ ;/(r) dV = 0 

./■0'r^«8o T 

_}! f=A>J 9* tslijai; jli sXif t^hyjja ^K« j ' 

D 's i |ra iri 

■V^ I J y^S p I jl< jl «S tUwl ^flai jlj^/ 2"* J-* 

f, m » ■*$-],« 

• y.J J lj Uj L iS <£*» I J I jaA £-tu» uSJ; S(t r ) 0 T J ■* 

vSi^J - . * i$ «* t*,} I Ll»»^ l.x^« y« 

. /* 

1 v /*_ 


H 


c ±Xl 

2 -* L r 


6«* S Crt -*■»■^ j!j.k • ‘£*■1 O^ji j-s pi i vsjl* c fl-Lol» <S 

pi yj t& . \ . ft > a l&M J *-Sg jj Ij Uf4 

• ’\t& ^-i b . Cu. i l^_*» ,J* Ll f 


f H • dr = y h 
Jew L 


• ^j^cs* 0 T j' jl i^»a?i£m,I£ ^L-« isjy C(S) oL J *^ 

• j’>* v-e ■-*^» \j>j» 45 ' J r i u* effk (j~— i ** C(S )-*— 

aS e~b_~ y \ 





• j' <i *“* **yb-* :b j$b« tsi*. i— u"bj>f J ‘v * 5 — Y Y 

jy’iudV - f mn r m dS 


oliilj ra ra., jL; . uu.1 *(K)'*i)j cj.L.j^dS =n t dSo r j->>S 

jVfjl-i • ij ~= 1,2,3, b 4*0 ^j-S- J I Jj Ijt a -i 1. 4~ .W I Lf . -Ifc J^y« 

div (ry) = ry.j = r«,i + t**,* + Tjj,j 

tsUj^jb 15 ^ aS 


div (r,y) = Ty,y 


dry ^Tl 1 _L I dr,3 
dx> dxi 5^2 dxs 


t « 1,2,3 


• Aj ^ C*jfc tjlftjya-J b l5i_y» IJ bS'iJb; 4»» *t^ O< 

j£*-? div (ry) j^j-: tfU b tpy^ju. < 5 A*_ 4— ur-bj^ 0 < ^Lialj J 

C ■ -Vx 

fib jl^x ,» • ^ b 5(7) ‘oj ^ V ^ “ YT 

)>s ^xSjiw C 5(7) . Ait % = 1,2,3 « «.« 5(7) »bi;_ > * ; .i «**-b 

L o«?' . cu~l jkSli '-^-7- b ^yJS o T cl ^--=‘ ^ ^ vSj*«*X 

. c^Ua^b^xj ‘ s vj'* > *< «i b 3 & jL»i 


S; = T,y% i.j m 1,2,3 

b Hi ^ a^jj5 j S . li - f |-S_, o-j y<3 «-; Ty _)J^b l> ,Jrfl ^ .1 

b Si ^ ybjy jmi b b j j j“* ‘ b * Sj jbjjb^ ob^ 1 ^ 

c--»c j j 14 Fi iS>j~ cs—?■ J>j» ■ -^b S(V) e 4- JJ L " jLi 

cu;^ ;bj, Ft J P -V^ £'b*» 'A^b.>' S Si 

i oj * w>1 w ^_py** • lA-tb c a l u J 


L F ‘ iV +U s ‘ dS -iiL‘*‘ <lv 


?>■* tr 11 ^ 1 ^-jr* j 1 * rr ‘«Jb-* 31 L 

• As\y* C——: olaii* L 


dfv (ry) + F = (p'f) + P v (v • V) 

nit) - f vm n(r,<) iF 


b 'i— 1 xIk 



<^4« /Id' 


a5-i—A j jjLu ■ AjU-i-1?^ y*-} i j-iL oljT ^,y>. ^Lb«jA3> f jl V"(f) i*^" 

div (t*) + F = p + | v0>’) + (v X v) X vj 

«i -V^ l>->* ■ °*“'* l ^ f U j ••» «$ ■\cj£-tj^j^j Yf 

< J-iL —Jli 5 i fljljoJt AjS jLiijJI . -Xi L j-jU- Aa-y~oj AjS^J^ 

‘ CwUf^i • < 5 ?- ^ ' ■• -? • OJ*^ k J' 4,4 ** L> £<l* ‘ 4 J^ Vl5p- jl 

. If >sIh g,l» '-^r *^j{ 


<S, = -p 


o t j J45 


IS,I = p - 


1 ^ 5 fJ ( L lw *I yj L'rf j LLj s ■— P$ij9 

Si = r«/n* “ -pMi = -pn, 

^jlj f I*>?• CLifb^eji If Jiiw^ J* 4 Af* £,!• *-$, csIk ^ -V* J o^ 5 

F-Vp.p^ 


l+ T -^)-° 

aS j o^- 5 * .«•**f^Lp £<i» 

V* v = 0 

i>/F = Oi^*—^ ^ L> f^Lp i_k^i J^ 4 -V* —Y<i 

.iiL Jjfj Ojyoi- jl? cJL> ‘aJjIjm 

P “ pG>) 

■ Orf- 1 ^ O*' • ' = “*' 1 ^^- P ) PO^ J 

c * tt *? 

dp 

'. j I c^»"jL^ _}If jj vS»*-L»I j L jL lp oUL~y *aJ>il** aS A K .a »j L«_> 


V*p 


1 a z p 



161 ‘i-f—L-. 


v • (Vp) .iuL jl >£>■£ L U^aU J 

9 

)4y(v*) + (V X v) X V 

<—<b * L«jS2 * c p ^yJlSU- <c«^ *3$* . 

[ . j / j,ji 

JjUs b f—-»“ i^laJaSj Uj •\«.^ > ^ jj— \f> 

• '(^ a-il-i O-j^A^ <-$>* 0>'^ ^ «» 0^*«*W*-'.} T »> J^~* to . OAO 

rU “ Xu*. t 5i; + ^t(ui,> + U/.0 

J a^-.b a*^I ^t^b" ^ j X^T jJ4 J 

itk.k = V • o; Ui.j = 3«,/flx, 

_>ej “aJjIjuj! |4■>»■• > • «JL j j : a-«»Io L o^Lcjl J-;l3 ci.liLcji a5 ±jt j jjLiJ 


(X + 2 ,)VT '|-,IxTxi + F = i^ 

_jl J-»U- oW* 1 J - 1 Oj«^ *1 |*-~7- ^ 0>C— YY 

1 jgj b_£ tj 'J 1 O^*^* 

q = — kvT k = cal/cm-sec °C 

j ^Lu lj jo—^ j* H ■ ’-*•*1 |*>—>- o^t^A y-rfj-i k & 

• ^9^ is* 

dH = pc^y 

y»^j J 1 v—^ f—*- cw** c j« i — j-. pj $'—p 


o*w • -> W dH/pc<sl»J> 

f*jlo j l V — 0 ‘ “i-ib <-~Ls X»— 

«jl Cw>1 ojLf j>lj jj]/ s 4^>b jj Lj^^Lxi-i 


«b' 


dH 


dT 

dl 

= pc 

dt 

dH 

- pc 

dT 

dt 

dl 

-I 

dH 
v dl 

dV 



/ tat 

«ff 0 T, xiLf «u<b UjS jfl } 


- lv™ dV - U™-' 

J*-l A V)j* 3 l tS.)-U tj o—^ -^(s* oUt } 

■ _jl OjL^c •—^ (•_>? j 1 > l u I ‘aJjLie , 

v.tfvn-.pcf 

wr = i^ 
a dt 

• •iyi’tj* a-v»b («—>■ jLt^l ^j-o a = fc/pco^j - * 

1 olj 11 okji' ^ 33**1 <S*V>A , . 4 h>‘» ^ fa-* jl ‘aSX»-— TA 

• C(<) *■* jj* 3 5(0 *■< 'j ii-L*. jJw . JLiL «2~1.3 } JUiil 

b ls - v J»Lu» ^^*v» <-& j |»^~. jJi-Jj E lS £._j^SJI o^-V* ‘-S* *v-^ u®_>* 
tSj^U *^i *-: 4*J^ Jl**^ l< Cj^cP* fj f*— *J^«* ' E • «>jlj 

ob>?* • ‘■^ «J~A*V : o**j is^J^ <Jr~° ^ *< B t5-r^t-^*o o^'V* ^3 • Jjj-T 

' 4 ?V 2 -'J ' 1 • -^iy «•^y B<y**jk" iSf . &i-L»- jJ ,J*>U- 

. e—I £+U jO ^ty* J3+* 5(0 j 1 ^ J£ uS^ii 

3 E J J ok>** ( '-*-N ) 

. .uS^ lj &sj>- ^L«> j\ iS < ^^>^1*- ^y.^-J^llaa ^Iju* ( V ) 

^' OX 1 J>' -W*^ O^j W 5(0 3* ^j-JsLU. 15>U e-Ii yi ^ 

3 ‘ ‘ i 3“ty“ •\r±£2 |Ns— **v-* ^ j^ • ^^ly* V^“ 4 * -^ > ' *-r E 0^*V» ^ 

j 4J-U- jjS^jK* iz£j>- . pjJ ^-j-e . ,_bjLs- ^g^i^JaLj« (^jJi 

a-i»^L>- a->ljl» 03"^ j•> Laa»i ; /I ,j^l . OjbO^ j,>,•. ■" • Ij a3_L*. jl j? <5 C»«l 

■ ^U* 
f 

S = -/./t'*")'* 

J < J iy* t C(0 j' Jai; 

*-/ ! <o e -‘' s 





T X E + ^ = -V(T • B) 


■\f£ c^b 


V - B = (v < B) )= .c exp — J*v 'Vdt 




(V • B),_o - 0 


^JL, < Aft A^y. Ij Jj—S"U S A «Aljl» 0 jjl» 


VxE + ^ = 0 T-B = 0 

I O'*V» ^ -V^ i j>J* • J^J A L> T A *4^~~ *aSJs- ^ La — T ^ 

■xuU ^ ** *si»- Jlosl b oV'u* 0^* • j ,>Ia 

0^3° aiU t£ c-w> Uj ^Ia*« A^jS^^i . a^S .vJy; J*» 

IalJjo aS jjj ^IajL y I D t 5i<b'<U- C>'-V» C»* u®>* • e “' £»*$ 

y . Ayi^ iil»- j a / • Ay£ aa"....* ,jjS~ JU-jA aiU- a- c**-A 

jJ- ki fljiJj- Am^ cA)i Jl?" ■ AjJ^y* A ^>^4-. aS-I> «jlji»l jy-oJalii* ^>1 A*« <j£. fcfryV.jA 
A^> 5 D^A< aJ^j _jjA ^-j ^ ■■■■. ' • A-S" y* Ajj-a ijc I jA • AAA pL»«J^ ■ K« 

wmSj^ l)^**'-> iJ ■ ■ ■ •' *" k—^ j « 0^3^ k^f 4 \J Ia '*w ' (X J I o-JL?»jA a iJ > O-S". Aj 1A A y^- ^ 
i _pl i ails- 4_/ a L . AjS^yo (jij-cl_> a i- U - j»jj JSAj ri jT~ . AyA,^ 

JU-jA _j£;A i^lftjL A-As- oK a— a ,^1 j A i , A_,5 Ji> O^lS - L) 3 ^jjA 

• A J y ^^y» L>^ A^J Ai^lftjb ails- 4_> AAiw*>" Ayw 4 A^-jjs> lj kSl . sU'Atf > — 

o'-^-K u~-JsLi. ^Ia^. v5a ^1 . AJo^i A^Jji (jbjA- •S* 4avA:jA 

* Ay»yft* 4J-L» jl JjoLfc 

J) ^jIa-a 4^ 1^) Jjj ijiU^L a 4li> ^AwL L £jj*> JAS^T v . ’fv j y t a ^ ki^ht e 4^S i*5o Jl> 

‘ ^LS* 4 ^- ; a“3^ >' a J^ Olf' tf'-K • J Js^< J^J 1 * ^Cf* 'j 


J^D-iS-, 

J.>Ia jA a*jS cA,b . vA—' V p-?*- 5 ” uU-^ jA ^yrr jb pl^ 9 tS 


V • D = p 



oV* 

fv fidV " 9 

c'^** '> fl *Av* iS^-^* (» • (*tu3 T i5‘ */ C* 1 C^** J* t'j*~ ^ 

P(0 U aS f*j }j 4i ^- • 8(f) 4Ai £}jf“ £^"3 P{£) 

S{t) t ‘‘-K}J iiia* j*> / oW? • ‘ J 3~ i_U»^» Ja &J *j S(t) **-?J ^ 

^ "^15* oWx- T 0* },s • -^ts* d" *^^J J 

; + s/» D -' ,s “/™P- t ’' ><D>1 '* 

si—• P(/) ^ . t ^U ftki; cS* si^cV 5 ‘ *SJL»- j-1 tSj^»U CX* J ^ 

[J .. J- .h-iu j J jjyilS • ^-“U J « *" ■ '’ s-^)- * » ~ » * *« l* » 4- ay I Ji^L a£ 

0 I^ . -uS^ j^ki* jji lj I iJ»U- **L»- u 5L aS LSje—» J3- 9 - 0 !>»*• 

x’ «y x D> (j—fiLii* j «-L>- ts^lr JoWx-x'j ' 4 ■ H* Jj 1 ls—^U i. 
o- i '>?‘ ^1^ ^T 0# ;U . «v\j* jp(f) x-*• 3 33 J t#VA Ox cs*-^ **£**■ 

Jrf^-sS CUa^J) s Jjl JS Cw' • ^S^s* 2^ ll S(t) *“> oW? W xIk (y-1^ 

G^>?- 3 1 O^nj^r j* *xsjk* £ 

*/« D "* 

si^—;_,3i isUjl; 5 . ^-\y* (j^jsSLJI ^UjL{ s s(t) 5^-, s-S^ jl a£ 

■ ^y-LT* jzj si-jy^a- O^J-* ‘ G3^“ pf-t 

/ = f p H-dr 

aS <i^S L9 » si.^ -j v 'j J oW^ ls-*^ - J* J x 

/.»»"«- 7 

• J r i c?* U 6 ^ 1 * / *-U“'X ^ C1 ~-' Lg* ^ ‘ “ S(l) 3 LS*e“ / ij^ J J & 

tS -W»-J ^ls.5 < 3 0*5^ 03^^* 3^ u 

v x h-5_j t 

^yJKj- lj pV ‘aiaa-. Si«.l • D — pW 0=^3° ’Jt 1 = J + pV£)^ J Ja ^ 





' Jr oUtf- J^(A^W ‘ lA>? 

• -V^ ^b • ^yS-iS* 


. Ct»l o^-li j L c «JjLu ^ItA aS 
•jLc J^-SL ii.^|jliw c a_c^*^ — ’f'o 


TxE + l 


V B = 0 
0 


B = /i<iH D = eo£ 


V‘E = 


l a 2 E 

c* w 


ip = 0 3 J - 0.» U 


•v^ ^b 


oV ^ 


, 1 

c J =- 

P««o 

jt?jL. 1 'Sfij ■$ Jlaiil e **iJ X -i—B> J !•*■ ■ — f ] 

. _)l J^uSL O^Jjliu b 

Div B = 0 
Div D — w 
Curl H = K 
Curl E = 0 

5 Div -^IajSLLx. Isyj ob>»- <^JH>K J • JUai;l*V3J A I?- ,>• >-> 

. 'j JA 3 o-Aj*^ Curl 

[ . ±tj£ To — T o^»v ^ • J 



•olrfj f\tf 


uyi: £ »U^T x A = 01 ^ Ls _, j — TV 

aS -\~S . ouJ J.B" J*—;l_>isJA • 

7 -/,?*•* 

. O-J Jk*»a P, J j* 

JljSiil l^*i> IjT , c«*» 1 ,J*I£ jS^ — TV 

'-/>* 

* ^ A y* AAl^i. lya~£> c-J Pj s p 0 Cja-i >f“* j* 

iS^VjJ a* OjAovi ‘a^UjO aJ lj /(r) £<b|»u»»»- Jlj&J 1 — Vf 

$(r) “do j g(r) = cd 

\,S . o«J j*ii» t i v^ib do 5 C u»^» 


1 d 





f J-i 


j »>'.a -SLj jl 


«4JA« . 1 — f 

^jJ^uac 0-^1 oLw '4 jJUmjJ > j t Aj ». f ^ yTo - < J>Jxi'«j K JLTj1 ^j^Lc^lLl 

CW ^ J y° I V O 1 ^ J>J^a%» _JaJ b I 6j l ,j J jj&L- i-* *«* aio l 

. C«J ^ 
aL,l*J . y — f 

jrfLlUj Ida- lu^l jO tS I j <J*I£5 J ^Uia-1 -kjna«6 J^JbT 

* oWj ' ^s~-£ Ja-,^2 (^u.L.1 ^laaj^l . aaj,^* 

IS* 4 -*®' J h is****- j** 0 * ^ j' fjpJ&ur *dlj f ^ * »' ) 

•xuU , .. u -.L, i-» ^13 u_.j lii» jjjkbiob «" . » x*-* jl 


“’"*■- I H 

l “0 

w < « 

(t-r) 

«,. 1 _ V «. 

1 - * A. 

M < i 

(r-r) 

V (-l)*z” +1 

W " 8,n *" 1 Q (2k + 1)! 

o<*<§ 

(r-r) 

— J 0 ^Ir 

0 < X £ \ 

(r-r) 

< 0! — 1 *t£*-nr) 

«, - m - j «*» 

M <B 

(a-r) 



(S* W / \ 6A 


' r b *^^ cs- b ~ e LT*3 '-Ztj • (jV Vo^Tc*«, Ji-r uf(x 

(<S —f) k ( l— f y* j ■» x tsWv *.>IS o** tS*x • tr»^" 

*f ^r 5 os* • » — V-loV • •**>> 15 * j *>>z — x + *p^J-**» >{■*-» *■£' 


*-r h-t* 


y t-i)‘i w ' 
A,W+i>! 

_ v (-iy«» 


(f-f) 

(Y-f) 

(A-f) 

(1-f) 

(<°-f) 


--IW 

v> - /(«> “ y ( 

*-0 

. ( J — f JS-i) ^i)S Z -UJa » a a**a* j J /(x) £* ^ W - * ^ (»3 ^ t> /(«) <*<k 

c aJ<>Lm* OImi. 1 ,^{1 2 Jl Jbj i M tj~*jO l^/ _)t 

2 «= x + iy ( H — f) 

■ CwLwk* ^f—: U Z -tJiiv. Jif <■£{ (x,y) (ji. y L -- jl \-Cj» y» A* 

•kl'i^ni JJ-S jj> ;j*i£ iw ■ ^L-^) Jn.L~.AQ JU Jv L i£*»1jbL^o y } X L ji e i> akjJjA 

. j j jjSki>—* *j y s x a j ‘^ , < > x Un« *i»jJ 

• ps-o-^j* xj 'Z'jy 3 *-. 'j o^3 * pso^ z o' , 3 a >° *>*■ *j & 3 u 3 *** - *'yr *j x 
x = Re (2) (IT —T) 

y = im(2) hr-r) 


2 « Re ( 2 ) + t Im ( 2 ) 




x = r cos 6 
y — r sin 0 


(»f-f) 

0*-?) 

(l*-f) 


s x + iy = r(cos 9 + i .'in 9) 


(1Y — f) 



, t ia-bjvc . \ — f 


jz| - + Vx* + y s = r 


0 - arg (z) = tan -1 1 = 


e' e — cos 0 + t sin 9 


z =* x 4 - iy = fe iS 


*■< l> * W Jj- 1 * 

(U-f) 

jl ^1—1 2 JW l-£lA L ajLa^ '-SrtJ*' 


tan -1 


Im (z) 
Re (z) 


(n-f) 


( .Xsjlo jiaL* A-; lj 

{ Y° — f ) 

. C *£yi *J -lijM jl * J Ij ' . ' .— I L 

(n-f) 

■ z <s>*-£ ,^-laj o,^*o Ijz •» re i, o^«j ,J 


' K 4 J J j J "..- -^ J-e 1^4 


J&liiw j+> .X — f 

I f j^l (i o — 9 ) b(?_f) c»^l jL ^x: i£^ 

j?l , a ~. ^jl^lcL> . a; la- jL. 


(ty-t) 


= Xi + *Vi 



f\?> 


*1 ~ * 2 + *tyt 

*i + *s = (xi + * 2 ) + t(yi + yi) 

21 - 2s *= (*i - x 2 ) + i(yi — y») 

ZlZi - (*i*» - yiVs) + + *tfj) 


(yy-y) 

(rt~f) 

(YA-Y) 

(Tf-f) 


. t «= -^/ —"j jl <— A i-* ^ 

<-Vjj>5 j*j Cj^> a^2 = 0 iuLs%« 

*«0 + *0 = 0 (TY-r). 

i_jj 1—3 jt « Cw>l j-»-£> j U~» a j«U j 0jU^ ijIjIjO J»Jr > A * •i'Aj: 

*1 = 2 * (YA-f) 

aS" 

2l -— Zj — 0 (Y1-f) 

,/Ui = « JC ^ 

xi = x 2 (r® — y) 

vi = y 2 (n-f) 

< A<\j» to*^ o^W- jhi = x» + £j J > 

Zi = Xi ~ iyi (YY — f ) 


Zl = X2 — tJ/2 


2l2j = Ji2i = *x* + J/, 1 = |2,| J 


£! - 1‘ £? = 2j * 2 
2 ! 22 2s 12*1* 


>~V.^ j-j >^/y* *• 


(rr-f) 

aS ' V; 'X 

(Yf-f) 

A 1 A e f .-.•" 

(ya-y) 


si _ (xix t + Viyt) + ijyiXt — x : y 2 ). 

2 s (*** + !>**> (y^-y) 

|2*J ^ o. 

^y oV^y* cs^* 

Z\ - r,c w ' 5, = rje -4 *' (YY — Y) 





*2 = r } e' e ‘ z s — r 2 e~* # * 

(r*-t) 

2j* 2 ■» rir 2 c* (#,+, *. ) 

(n-f) 

— — Ij c «c«i-»,) 

2 i r 2 

(To — f) 


• Ol» 5 JJ-" ^ *3 tb£ 1 AlA jjijj I > \ i * l,fIJ 


-J*S3 *»~t.>.f _f 

is>"ol^Lj j-i 

£/«* (T1 —T) 

o—l VJ^ liik»|jj < (Scl^il** i5j-“ *1^0^'= XtiO 0 ^ 

•i* 1 ? 3 -VJ ^ 3 - 0 *^- f >£f JiWlXil < |x 0 |*S (J —y *^<k XI j* isljl fl-jxj ^Jx^ileU jj 9 

'Jx| > Idol's ,ol*^<jl.}l y olS.jTo-iL asI< 5 »x =a*otSb' ** <£j~ ■ *y 

• (yj^* • foS* J&j* (f I — I s ) ^jU-* Jl»- 

2 <“* ( »t— r) 

t »0 


,_jeUk 2 i^l^l 1> dHr,jT , ^iL i-s (fY — iiyljj j$] c^fc 

y s If*** Jj* M (f Y — f ) j* z i3^* J3k* i3 ,w [*| < |*(,1 ■Ly’ j* •& 

• ciwt'vjUi. j^y\z] < I*!] < |zo|ts'j’ 

« a-L> <3^** '■jy li- ^t_y o l**"* ^ 

|*| < R (fr-f) 

■ *^is* v^sUj ♦je^ {fl—'f)j(f'f — f} 1544 ^ 1 * 5 ''^ <3-^* Vj^* 2 

I ,\<r (n-f) 

■ (S*/ Vj 1 ^ L> it<J~*^ 3 • ‘ 4 -^ l ' i k ‘O* 1 -* '-> ♦j* 1 - 4 Orf* 

y ( T — f ) *4-1-iLu lib- . j-iL vj^ Z*^ 1 f**j$^* R '-—^ ^ f jN £ -V^ y-y 
• -XaIj>- wjljLU U. '• > > • |zj < t5b^ *-s ( Y — f } < o—l yjli-j = (jljl 


J (V — f ) «J «i Lta o*j lit! 1^ c 


tfljl *-< (T — t) ^3 


• y*' tjJ* 3 *^is* Oiw*- l*i < ; 



<j~4j f \9 1 


4 i-yUfc V^-L; tuySjji (TT —• T) >^4 ofs 5 <£s~ ts4< 

iS/~ Vrv^ 5 ts^j ’ ' A ^* J j4*z *= 0'.&* ^ i^®4l*b L ^bs* 

2 «■*" (T 6 -T) 
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. jj'j ( _ s ^o 3 «oU 3 X- * ** <^fX® *-(-**• 3^ ^s'y 5 oWj CS~ , '^ A **<3^* 

, ^ 3-1 i^jU- 11 )x <vj-j-« x O^** 3* *j (^-*4^* Jf^x^ JW- 

* *-■■■■ I (ji I -*-5 ( ,J_ Li,J L~, ^3> < .X£ iXj^»*» aiat ~ . j J J U- Orf j I J_K p '-.— ^ ^jo >* 

• < -i-tU-J -i^x isbjip- L £*-i» y ) X *->>**> j-> ^ e 4^»-b g-A 3>» j?l 

[fv'Vdxdy = 0 (Ilf — ?) 

•* c«ix^ 


T * Vs =S? + ? = ° 

3 a: 3 j/ 




«^x JW— *-^f oW^ 


~»JU 


- JUc 


(UA-f) 




v • dr = w v x dx + v v dy 


V; dx + u„ dy (nY-f) 

aS jjfj -^yrs v(x,y) ,jy*<b y • ^=—1 i S* 


v* u = f« + -.= o (it- —r) 

M 9x* ^ dy 1 v ’ 

*m** t^>* j . tJx^Syaj U& b ' fc fb ^ aJ l*« <—- jA . Cwi l <_yv ^b *J Jk Uto ^ l«A 4? 

< ja (nl-^)j(HA-f) o^U.;! \ JU ^ *y~^±r. *S 

i^Ia^—. L jl^ (£ 1 ^ - . - ^ ■» > u(x,y) 4A *°b 

x jy»* b b- pA jx —» o* b* Cr^b cJ In • - i -'>—^ 4 -V* b J~— b^ ^ 

: ^Ay 0 \^ u (z } y) = ( O^b) 


(v “ )I = (li) !+ (s) i = l " +v “ IVM0 


J=>* u {it) - r) oJ-iiA. ji 


v “ 


- Vu 


(m-f) 

aJ ^—i> i* ^ V>b x j>** W 





tan 0 «= - 

i'. 


du/dy 

du/dx 


(UA-f) 


45 r> Lu { 1YA-f) *( lYY-t) c^aU 4-.lS.jl 

tan a tan 0 = —1 (lY£ — f) 

u ^ t 5La>_ fcf —> j. obj>- /3 J a °}1* : <jp-% 

a-L—; 4-; lj i' ^j*3j» j^b v £jb j?l . L——I 

L»* • p^S {6A — f ) 3 (AV—f) 

ix> = u(x,y) + iv(x,y) = f(z) (IYV — f) 

• 4-V*b } ‘ c —* j' CS-W*^ ^ 


rfy 

& 


tan y 



— ( •■—<b) J< (J- b. 

'jy*> 4. a5 jjU,^. Y **)b 1* x j>»* b 


cli>/ At 
3()/d:/ 


(»TA-f) 


• o 1 *^ oWj— j* b 


tail y 


at’/aj? 

dv/dy 


du/dy 

du/dx 


tan 0 


(lY'l-f) 


‘ ti— la x jy™ b vc~Sj-yl.J* V>b'£ CWt.nDy=tail,0b 
4»^b . JLUb "J*-." ^ ob>> l'(x,y) « ( kl-b) Lsb-O*^. 

(AY-f) * (AA-T) ^k*** 


r-y,, 3a . Ov o« . All 
/W ’T+'r = v - »r 
ox or Or Oi/ 


(»Y4-Y) 

u“j*Lnf 


w -' / ”-’+^ - v(f y + m * ° t it i— y ) 

l/Wlyo (irr-r) 

jj j->^ ^Uj^— j. b - L —. .* LS -ia t ; . 

r(«)- o (irr-r) 

O jr a 4y lj O^loU* ilS^T, Outt LS 1J^ ? , + t'f^ 1 ^ ■V^ 

• ^3-- 0*3-(j» 



IYV / ^ 


du di du _ dv 

dx dy dy ~ dx 


dv 


: (“■«) 


1 is-k^ x^v — ill - UA -\ ir *0*— 1 <£ 
-*>/ ={ ^b) 


dx dy 

,_cLa>_ f= ~o £.' =2: ( Ll»{b ) £ 

—*mU ^ ^L^?- • -^U l^-b* 

, ^iLjs 2 U = /(?) LS -Ubo | A;b^ , l . u -f^oW*- ^y-is" 

Js^ki- . a-l-*b f(z) £/b {S i t! j *kaJ Z = Z a ‘f'( z <>) ~ 9 

w - (^) 

«= (^b) 

■\~S J>jj . <^yS iS^ J y*-^ i*-*’.* kli; 

/(z) = fl 0 -f a t (* - 2 5 )* + a Ul (2 - 2o>*** + • • ■ (1 rf - Y) 

2 0 J-~* /,• 3 jk* ja*—lc 'Z'jy* Oe^j^Ok 5 ^ 0o^» J 

•^~l r/k^ l ^ —i _v .a ,j-- 4 - 3^3 • ir/ky^y 

k^ki- ^ lj- Ll- j^r. ■&*; IS l* j I f . 1 .. - — » 3 i^j-f—-' b- ^Jt> ij; b» 

u-(^fe) 

»- (^fc) 

i(i rf — f) **J>»1*« j 2o • -i^ts 0 -*/2k**^j t-izoj-* l> 3 ^^ 
j\ji t* o^y^y l» 1**3^ o** • ?**£ /(z) £<bj- — i 

*-*-«» 0™-r) 

..i/ts^b,-,*. ^3 -3 Im f(z)s Ke f(z)Mj 9 (IVT — Y) j-> 


<jy~*°y* y £*'>■' • >f — f 

j I at! 3 iSy ^-« 4^i-» *-S- (&,?/) kli; 4, ^klx: <-£• 4 ^ 3 ^ f*>art J 

4kib*w o,3*> Orf 1 jJtc=/(2)kJ^>v. . 4 £,Ij3k 2 = ;r+iy*-l-iba}l 4-sUi_l bk-Li- 

aS jw-oy^ . 4j»o^. lj W -Jxh^ y ■ .t ^-i-= j 1 2 

Ref(z) = t(x,y) = ^- b 
Im /(?) - v(*iyJ ~ 

JL~ ob>r *-^< b -» 3 Jrf-"b*|»A k^ki- o'^t ^ 4 -"C 3 y 4 - > ^* , ^’ i ^ 

. oj'o ^p Sl u ^. y(2) i-U-i a< ■ j j^ jn-f* 5 y * -t 4^si«s j 



' bg | Jgjlxi-} D S ( *—■<b) (jl^- J I«»« l <-£i Jjf Jlylr-J* , (J _ f Jii 

f} •> t *~py Oej 2 - 0 ) V w •* 2"£<b » = ( ^b) 

. I J 

<S« JlUU jy> ^ '■^s AilU Uii j-J \£y —**J :)J J-S JU" ^ 

j •» 4:i —-r **)j J4 JU <-^ o^-H" ‘ Otfb-f ‘‘j^- 11 • 0^>f IS**”** 

^ lj J-— l ^T t 5 i ! i 9 . *^f. tS o-J «s~J^ -LL>se £*b >£g a- Uu» 

• L> ^-U-* o*is***)* l y? i •**■><£* Vjj 




^ / - kh** jt ^ j- 

OX* t jL **}J X S'- O^* - isW-'Vj*' '"••■j Ox ^ ‘“^ t>Wj 

• Jjl* X*** **3J 

C±!)J vJjZ f*“J o"^ X 4^*w ^gJ^sJu ^5"1 ^-»5 4 .i L. Jaw._>a lj l-A» j J 0^~ lX 

4jS L j^Z5 cmI 4. 7 mm ; d J; L. a^j *-X |*-ft j I I 5 J a_; Ij 

. A- w m-.i ’ !_) ■ ■. ' ■. J - jljAlwO 

l_) &w»<} n t ... t AiwJ Am « AlwO 5 0 l L 4iw0 *jS <XiiL ti~ 

l< u“3^» X-> x (^r'x ^ «\X ix-*^-° ^ (t — P JX) c?“->x lsX* * jj^-; 

iSj'^a* X cS Ia>- 'j ^l^T £^y- )l *!•>> O*' • •X^l"* J *»•*■« jj 

Q^tS 0 0^«J i^l*?»x u,~k-U*‘' X? *< *—im 5_P ,j^l v • ■ V”w »< i> 

>X t x i l'~ d K » J-.— b_ *X Xs JjI"^ « 7 <CwL g *«£ ‘-^--_y. *5 wi_)5 Cut . oaL c«>i 
oW? - Xt l$ ^A —« j -Lyki- 0 T Jt5 5 =f Sj- *y>- «5 jjlj 

. oiL fi jx>- y £'. ~‘ A O^" ^ ■ "^jj S s< Xf®kf*XAf A 

i_tr* ■■■ • ■bg^b 4 , .ImLj J jtau*j»y> JaAs" 1 jal5 x i»<.l oSX-J, L aXi <-Xija jj W G-i y 

. xiS^j Lx>1 S si <L !^s 9 ifi UgAolj 2 -f* 3 i -kkii* 

• o^^Aj^jSS ‘aLaJ iSg ji |»l<A5yt «S 

I <X»- aSjy fjg I jl eS^ t5^X 1 ■ i -"^ 4 Ai'-4**-?( a t-ify> -i>Jij>ai o^-Aaa j/( ^Jl»- 

Ij c-3 j^d) j\ y ».« ; i / L I jJ iJjJ wUm /1 ^J ~X3J v^t 

^ jj> fS c*.j l>>« aS^ ?K- ji .X^a »5 ^Uajl X; 1 j j*& ^1 . jLJ' 

J»Uj y ja—«L'^4 g* Ij < J-sL»- e 4rf^j . -Ail; 4A£ ,3 LsJ I J a3_,j Wi — J_jl ,^^5- Jj»!^l l; i>»v» 

■ S* J»UL< IaaJj^ 3 XJI 

^ g t5^J ^ lA4^jL> J5 4 L X C 4^ * g* j-; l^Iam l JaliiJ -i I A_r_‘ a 5 *^lj jjIm 

- ^■ ■ ; J--j &Of ' ^_j5 <1 I - 1 r ‘- 

T = 2 m +23 - 2 Or?-f) 

JSXukjjvX 4- iX _^Ja Li: X; S j* WiSj^x** 'X l- » I" > %« J. ...,: b_. o5 ji j O^-" 3^ ‘ Cs< ^x 4 3 ^Lp 

s* iSyj «- r >t«.?. ■ 1 4 li i • r j\ U ,5 x w (^vj 4Jaii_>A . j j) L^., S* -t lii j iS 

WaAi X 6f S <Sijk — I *x J* w X - A - X *5 Owl (JM—S 4 l. jliiz . Owl 

X o—t . AiUoi jLJI j^w Xjwj' Xifc (jiii g* j* oL^I 

jjlj -ij->j ( _ s -! t J'J fc — 1 «-"X v^-' t >* S* tSjitn jl Xj k < 3 ^-^ tS^x •/>* < m 

g ^ — | 1^5X3 ^Kq ’ '--” 7 > —■ 1 xSija oiAwil aL*i * _^>ixi a 5 01 3 3^I 4 -/ 

0 j 5 ,_j»j LuA* ^ LiLjA J l_p It'd J I >iie u; I jA> X{ (V^ (_gwj aiiJ 3,-1 j < Jj IJ 0^5-j 




1 A 1 / -khi- ^ j' 


jyLu , (±,j^ jlS*, ijLzj o'y-*** 1>S k S* ^yis* ■ ^r 1 '-vy 

i^3** »bb ^ ^ 1 P ai "* A. ' j&> 4* ^ 0*4*I ^ * A-*^ aAA oi*,^** ^U-*j a-3j -bx_. j* dS 1 .\a*> »JS* 
*■ « . >■•■ * a£ • «J-1 l _b^-~ tjrflfKj- 1 * |»1*3 j I (£jIaa* i-i; £*b C»(^ ■ -i*J o**«A O^ 

. A—• LJ 4* b A*_^ • O*** 1 9 Aa "c*. J4* .SJ 1 /■* A- K jL’^wft d, iSj~* bj* ^ A IA 

2 = *(PJ Pe$ OTY-T) 

l ~-vb- < J3I **,>,> • -^yry a oi oi._^ .5 o^J *=:.?*> -H & cSj'-Aia aS* ^.b jj JU- 

to = a><Pj ( 1 TA —■ f) 

dS 1 s x^S^a .$’“ ^ 3 oSL df j j 4~i . 1^ j§ *S <- •• **.' ^ l> I ** > a ( _J Tt 4 4*- ~ b^ aS* 

. *\j Id aa ^ U*J 1 £_, j&_ja^ l- Loa I .A* Isa j a 4S la **1 ^1 **^ ^4*33 iS* 

aa . -A jI 2 = Z'.p tSj'AAa vS* |»jA ^b. O— Uo-x^oljil 4, £>\+ej Ja~^S 

S Adt t-Aj l_j A !»JbL dJjSLy (^3 z £<[}^ • 4A>-L. S jl p aka . ' 4* ^Ij! (£ji*- l£ £,a 1 a 

p*£<jr» v^ojI < ~ J “» . ‘• 10 <s**j 4 ^ X ® J ‘- 5 * £Sj* ^jP\ ‘ J^V- Cx^ *< o J ^ J vW" islx 

p, jAyj jIaa« a^S . A3* Attl^io oLo;I dki; g*^ ^.Jtj ak»•. o-j^ ^,1 

iP%tP\ J-I _^J J dkiJjM — ljJ 10 dJ*—^ 4- . <diL uj u ^l^j 

'1'2 =s-^ 5 -ia !f <jJLAdUi; w , — ljA^g;, t_ 0 sin A-^<b *-<l£^^k:jlp n ,. . ., 

oy? ■ -^ts* * j j 1j vSo^ oJU «5 t^.vj>>-^;x. 1 ~(m--i;7r'X3 =2tt 

, ... « ^Fib^wui'j'^ 2 ^cs* *+~*j*> S* (Sj''*** £*2 =z(P) 

. Uio w JI Ada ti* L aS IA-*I 2(P W ) 

O 1 ^ tSj~m Cr^y W 'y T 3 > o—ltt; 1 tSjl^i* m J{b <^{ 2 *< 

• J >“U‘ a J I5d< JiA-a ^e*“* o'y® 4 ^ W^oTjA tS o^— 1 ^ a^Ulos- 

2 - £ OicW 4 9 = 1,2,.,. . . ,m (ltl-T) 

i --0 

^jOda ^*1 d* O—l^ldia ^£4 g J~ 2 , . AJfcA^^U*: u-j ' «( ^-b t£* ^'^Ajidylj j 

S ***iJ V) O^ '2 = 2 ! P)*S j«— » d* , Ajl A J >?‘3 2 jloia vi JaA> g jl p »J aSj jJb <^1j1 d* i$ 

S’ y. z <& uma < ,$* w ojj r- jvli. X j^k* >_, 

(^5 o— I cSj I Jia zn ' 2 k i lri/o a^b iS A*—_) t jy *i j^/1 a* . c**l I Aka cS* 

• 0~J ,S ^^ WJ **>3 >; tSjlAio <S-. 2^-b < AjO i^ijS ^1=OjA u> jl (^y*-b ,jIjACd* 

0> 4*3,; ‘—itj-: t£j 1 -Oo '“^ { O Tn ^<b >-** d5 i_*lka ^<,1 oialS 

. A I A^L^aaL j iSjj-i tS Aj - ’ - ^ AA |6 L*A I Jdw^* 3 l J*A*A jIaoAm.,1 c *jS b 





1AT / ■kh*'* Jt&* ^ j* I***** 2 


*jfijs ^j l -Sf° li, Jj j i-* 15L *S -i-X£ l< J ft b - ^ N« i_i y '••■ ' ^3 j Jti '3 z \£jp 

Z jlllj^j*. to *-; a " ....,lj j la.*_^- ,J£ ^Iax^ . !_ • iS g L S 

3 z j !»! A3*jJ \Sj** <X J->U) Z «s -il-i oVis* ^jy° Cw* j* • 

*^L> «?_)' ?, ajy.j .1 


/<?,«•’) = a 0 fw)*" + ai(w)a * -1 + ■ • • + a n -i(w)z 

+ 0.M = 0 (U°-f) 


_^s l^i. / j.jo) — o ( 2 ,u>) ^ ,$ Lf .$* 4^ 

4 jb ( S* L 5 JJ jl dJa A J •-b ^JS" o*JL>> 6^ 0 ^ U , Om^ 

■ f*e£{s» j • ±yt ^y*- f(z,ic) = OuS^- *-J« > l** O^J Vs> 5*^ Su-s 
w; = ty(z) ( 1 f 1 — f) 

3 z j' <Sy-t*- £<k *-& 

***(w) (1ft-f) 

<£ iSjbi. ^ 5 * W SoUu 'V 3 -> -K 3 J >• IC 3 2 fi * 1 * 5 • iSj-i* tf * 2 ^ 

. j^isl^_,ljO |»aL j(z,w) = 0«-U~3< 
j^JJb « 4 jb £*i* 3 15-S3 

, ^jb ^Uix^U J*ls asU*o-s &z=z(P){ 3 -* tsjlsiju ^ 

JbiiU Z jl Til Ifj-i e aJ jU» ‘-i Jii > jy<» 


fU.w) = *» + r,(w)a*~ l + • • • + i(w)2 

+ r„,(«i) = 0 


(ur-f) 


yj*>vi(P )jl Lj? £{ly;fc= 1 . 2 . . . . ,m ^ ^<s* 

J^L^b . ^»i 1 j < aSxiWs^r-i 3 -^ ^ 

2 4 ^w 15 ^-* 

dL. *J f(z,V>) ^ ’ J: * W, Ck' ^ J^ 4 1 M 

J.LijJyi. ^ 1 ^-i . JjS fc(> 9 C Z v- 9 -^ iSs+Tfrk 3 ° 

| * a ^S 1 ^*- fi(zM) 3 /i( 2 ,W»)«A^rt" 3 ^ ‘ ° 3 U» *-t ■ •^•Uwj' 


&S 5 4 < 

/(<-,!«! > /,(2.1»x4l!,w) ( I Tf — f ) 

B .. —r-j, }{,.w) «B 0 T . iiU BJlIj 0yrj2= 2 (P)<k «=-«l>Je«> *>• 11 f«« * 
.^Vxi^koW-Mlir-t) *JjW,.o_i « 

/(2,B) - *’ + r<,lz)W'-‘ + • ■ ■ + ft.-l(2)» ( 1 f 4 - f ) 

+ «.( 2 ) - 0 






0 L*J *\. 9J ^ jl n>f J*^ *A—f 

• jy Lf u*«l JjU» 





1 AO / y U *; 1 ? 5 


. ;l t 3io. = 1.2, ■ • • ,*'W-')oV ^ 

w tS^> £<b 1 a ^4 »—LsjI dL I j (^ — f) o^y *£y w 

Lw* ‘Vr ‘ L> ( If V — f ) vWra o^ l5 - r " 0 s * * 

&£ 

/(«{tf),w; = 0 (ifF-f} 

2 -z(P)£ ■*£ J=j» Ct'fij* • *i-; , A^; , J Z~t(P)*-c J n (H-S.V »xl ,» Oj-J- 

jljjii .1 jLi ft'liLS.! tj £J= 0 jlxio ys iV>./’. IjX . jljfllil jlj 71 "IvSx $ ^IjJ t=cc ylxis 

S* <J>J* } -X X; li jjiv 0 5 AO->Z = 2 ’(f’)*J‘V • ^ 

j_/ p< a X» jj AiwL L_i* o—_».i ‘zi^P) ~ al^ T ^ dJiij ?i. x_j £^4 

f-ij ^ PmJj*- < is*-^y 1 . "•" - * ~.k • jL^I ^l< r I j a jlxiu 2 (P)£*b 

z<() - a « Of + C,4,('+' + • • ■ (ifY-f) 

. {*£g£ P b *J»‘4 1 jj s* j* > a -x v - ^ ixi-1jj5L lj f j^o ljL 

{S^- ‘ lSj'^ & j ^jL-LsO ^y/(P) l ^£j^ix, 

I J b jl-iioUl (tfb < P 0 xki; < ^b® . £* a. k jL * ^A J J ( j' .^-L-LaC 

jb5L 

«>(0 - b = g\t + git* + ■ ■ • + p.f' + ••• ( 1 f A — If) 

• P<: \]y is*^y *A o's^*^ oVas^ ' l J\/z — a^ ^y 

• \ Ixi .■ ^g£L- L.-oJt. is*** ’ 5 * xkii jO |« I (r — l'i y-sj* ^LaAjI al-.'i ', <£, P b al^aJ 

'i ^jy* *-t btc — b^is* jU r ^ a jlxi» r ‘S* P 0 V^*~* ; * 

u-? • ^y- 


u> - b = difi — a) llr + d*(z — <j) 2 ' r + • • • 

+ tfr ,0 - a)* ,> + • • • 


(U^-f). 


p g ^x_,L A- lj l jL£.p {iJ 6 jlxiaui ^ J>y oL* 4 

. t^iyj Jgj (if^ — f) f < -IxS J In^i-1 

w - b = (hU - a)*" + - a)* +, - > + • • ■ (10<> - f) 

|ajjlo< XjS _j t; St } > o <Ja 3 L; jO Ij 2 sa.j I -ii« ^ 


2 <J) <- C-.f - * + C-j+if "^ 1 + • • • ( 101 — f ) 

j 5 jx>-^. y^xfi 'j is^y 4 -xx 5 cui-! > i. >^ijL u- j-s 

, ci— I s* yjj $ — ] x- s° v^*~^ *^ a * J ^ez -=cc 
lS>->- xL»«>< o"^ ^ ^ 5* U *S oWj Ci =;3j ^ ^ ci—1 aj-yi '- ~ -**--x j - 'S? m 



‘-Srtjr** /)Af 


ikiLjA I, tJL.jS Oo-'^^pJjl* ( Jj-i- 4 jIjc— 1 4 -***'.J/(*.«>) =0 

tS (^***4 a- ^*sS S 

MOM*)) = 0 (im-t) 

• ^ : : ' “- fe * *r**-*vs tiW-/ 1 " 1 »(<) J 2\0 O* J J 


0 WL‘y! 4 *f 

J crl(-i>" r, J j c» 15 *V^ *>{' J *< < 4 jLL- pLs _j.J /(?) J^l 

■k ~*2 —V-o^nyi -3 C_JU tS^~ c£. A, l> /(*) »*^ 0 T ‘ ^ 

• Cmv 1 Uv. . .s djJ^ isja La 2 j 4 t ^ . ■$' o 

Jljfi*l t Ail* 4 jlL> _jl aki; ti z *S (jj .,1 yOji L ! 

2 iifcf--,* 04 T-f) 

Ort—J-A a ^- i >- L yO jljfji-l i 4 -f < A .$..?• J 0—1 4 a 1 >- JS jjt, (_’ ^,T jj s£ 

• o*-^ oW* l> 'V C 3 ’* V? 

o£j~v «^J»> 4 ^ 0—1 cuic 4 w 4 -La»- C«^Ls ^ _>>A 

0—1 A*JU- J>->J z . JtjjS j\ji o*«— jO ■ " *■• » t ^yk o-jiL 

.’ frtj* • (Yf — f } <h~±s '-T*-y *-i 

«*> = h fc,j~h- ic.rh^ < > sa ~ f > 

ds ic ?-?V f - | o “* ( '- o) " <' 4f -' f) 

j. o—i r. «Ci ,£»• oo t j j ^ 


— H# 0 - 


m . 




(l&Y-f) 


■’ If - a)*' 

^Jj-IakliJj.1^jj "LlyJI /(*) «—!/•*•(«)/«! tS-K-S 

iS A>*^ (l»6- f ) j* 



>AY / 


L_ = 1 . £ - a 

- f z — a (z — a) J 


, <f ~ a) n 

l " (z — a )'-* 1 


(■ IAA - f) 


« c—I Cjx (\AA — f) <Sj~ ■ $ }t <J^y c U 

- 1 l M .,..- 1 ..i. . 

(141 —f) 


+ r!s ^pr, &, (f - «)-/m « + 


i<a 


V 


4 , («-«)• 


{^ 0 -f) 

*• - 55<!■ - *>"V01 dt (in-f) 

>*< MoW^r ( l?«-f) j( 14 f-f) -(IM-TI *!IjU 

: -vV 

(ifr-f) 

csb' 


/(O - t a*(z - a)" 


„ _ i i fin ,. 
°-- 2 S?c?rrzj~ i-'f 


(ifT-f) 


- aS sjU . 


( Iff* — f ) **J.iUe j-i C 4 ^ _*j—» 

( $ ±f£ ^~li) . jlj 5 C '(>5 Cj o*< 3 
Jali |.UsjJlL Cl 1J J= liL f laiJ J a£ jL j . 'X «J-_v 

J«Li ^5^. . 1_> 4 t . “‘= L »V?~ 3* ^ ( l^T — f } dJjla»j-J (ji-lo n 

,J» Li (_j, c—' 1 w^ljLu ('» ®>t IJ 4J-L: j-s &L &sJ» ij^-l j j j «j 2 — a 

&ii> isU/ jLft ylii * ciufl ■— ij l.tr *a C| 


^ ■L-L -. . ^ ^-L Sj 1. if — f 

^ylfJaO flikiLljO ^Jjz — a] < ftj -i !ib« 



u-W* /1 AA 



• G*P {£* b^*** ' J ■ ^ — f J^" 1 

• p*<P j(z) J>Ai* (J Sja) ‘X b a*kl; 'Z'jy* o*J* * "i^U 5 


U^Jlu> ^ If ^J.‘J ^ s '■ ■' ‘ * 

• c: ““1 oba-^ is.r" tap <A ** •-i (jf^a 3 tfb-K^ka jj yb»l ^-b—a 

(j5y» l£/ *ki; ^Ij-jIj (■‘rPyiS" 4 jb aA • Ait f(z) ■ijil* «3-<a *k£; ^ aP' 
aiai; b*j ‘S ^b^s-l ‘-S^a^ja^ fa-^a-^a* bC'i u-k»-t.i a fi*-®"* ■k*— obp 
. o»J j^io.jKoI j*U—> oJL>- a— >wJk« &, “^-yb • a* 3 ea 

tflj* ^ j( z ) il? 0 T , >» { i?T-f) «JjU < Qtfb* *■* a nJ » jS' ( 1 

. <*»; Jfls tj,( S *kij *^'ja^O*b >J b o ^ki: • 0 . o^l^yLlj^lz — a|</2 

£»j <yb-k>s •J **- 1 /fe) £(s~~- 5 *-< e = a ft *)'-** >** b ipka & O* * 

J.U 4> 3 ski; Jwtfb 1 - 4 * = CW( 2 ) 4ls O T ‘AO) =laO ^ 

o* 1 ^ • r**&> •4f>c/( 1 t) - 2^a- ^0 < |*1 < lx l> t^ b o T eb tfb* • °“ J eb> 

• J >! <yb-k*G z ~ 0 i J /(*} Vw-v 5 

<s - a ;1 ^ jt^J-Ukii (>PY -f) (t 

. o—l ok3 JC (jljI'J z — G aki; j .1 . .i^iL 

/l , "^i. 


/(«) = X o,.(z - a)" (l£f —f) 

n=-* 

. A ‘“-Pz* v^ 5 bf = a 

< ^-iL;2 — aj I ^^L?- ,^*L—*bj^Ax; J*li {\f t — f ) aJ-iLwjS’l {T 1 

tPka ^ ■ O^J ( Uti tfb'* 4 z — oj^f(z)^ iwp«^o T 



1 A \ / ^ j* 


aIa • e *~* 4 -V- ^- - . - u-l“=>l <j^5 ^ ,>a f(z) • °~' tr^' 

ts^f tfL&xJ tflj AA^j> /t 2 ) < (, 5 -l-»' ^ ^ 

_ Oj^r* *-: *'^~Ja l/V-* ^ A -> J jW ••a*V\ rt L> .Jaa. e 11 * . aaS^ 

. A^ 


jjtAAaAA*. . IV- f 

y^jyob-, l£j*»- aJ aI»» ‘S^ 1 AArf l(_y« A.JL. |_yAS« 4$^ I AA* AA»- £< j^^AaI*. 

(■s^ J^- L) 

/(z,w) = 0 (l?d-f) 

■\<S&i J^J-* Ij S*j ^L. ' ^ 

w*- (z- a) = 0 O^-f) 

105(2) ) Wife) 4 W f£^J-t ji ^ Aa» $Ag — (jv-iJL>>» Z j^Aa« j& (_£ Ijl X; 

Ijl^T , AJ^ jAo ( Iff—f ) aJaLw jJifj( 2 ) j U‘i(2) 4 jA O** • 

' iS^aa* 3 a i 5 j^> £<b (^jtA a* l^{ 

w( £ ) = vr^ d^v-f) 

5 pTf^ lyirfA*- 'jfl 3 Z ,u ' >•' • 'A*~' { — f) aJaUm t5 *-j K>(z) 

■Wl'(*) I*-?*""* 0 ‘ aIS^IOJ 2 oL»Xivi t^Lo J A ^jArwAo i-S* ^ f Y _ f ) «JaUc (y 

jy>* *£ ,= *“ ' <_s-*-!i— ^ Y — f ) aJaL. *S ^. Ai ApJjj- vSjA jA<-/ 14)5(2) 3 
3 u’i(.?) (^h— i^lsy • ^15* f~v ■^-A* ^ aaS^ =oj J 'j l*> 2 

Ci'AlS" 3 c -“*' 4 lS'AA.aAw A (Jgl 4 aJI . A^ A*l^> 14)2(2) 15**— A»ti 

• »> lj QT 

CA-,Ai <LS 5 If Aa- Otf O 1 t}*^ o'A^’j 1^2(2) 5 tU\(z) J^Ci*-* 4 

J^ 4^ ^jyo Orf* A JaJAs^* Ij 2 *S *r*AA *< • 

jA i3rfl Aj>$ L . . a i ««■■ Bv Js-La>*> 4jlft ^;.>"n j A jJbu) j 2 ^Ji) |*- «- « ^ *151/ 14" < '2 !^jLi> &j>^£7 
lSjIaa. ti- ^1^_,L1 aI 0 Ld uSaJjIa Aj*.j 5 MTl(2)^*Aa. vlj^bjA^l-2 = fliijiJ 

. '■Z'jy* A. 'j2 1 A . '" «~ * » Wl - 5 ') = ~ ^2 ~ « 


( »?A-f) 

Ap^AJjA 3 

O^-T) 

(W«-f) 


wi( 2 ).= jVr| e“ /! 
«.■*(*) - l\/rt e i( * ,1+,) 



/) v 



. ±ijiS fS »v> t (a) = OiWi(o) = 0 ^;'«.-vWj wi<*) y “O ? =c j-> 

«Se-»l io(r) (£>--»- £<b *j*j ik ^*- : Wi } u-’i s J 2 =a»i»S- : 

. ( ^Y-f) 

. wl*^ 1 *j t»(2) fVj 4 ^*- : £J-- O*:* 

olsl;l o T J j tfWs&Sa =liy^ ♦i'i 1 ( 1?Y — f ) ‘J'ilwj'i 

&J^Lso jlii^ isJLixo i^l^x . Jul—J(_5^ *■* •*“* ‘-Ss^J-’ ? oJl»i ‘ t_ S ^V " 

*-** 

fl = arg^-aji^a ^ir 3 Cw* j j • j> j * J *“ ^ J< a Jy * -V^uM J 

=9!'g(w)-i < L 0 i rf | ji , tf u + 2Tbff(.^s , j’- ii <j ! 
aiai; J*IS jyj <S* }\ ^ p^jS fyji, w, ^ i_.Ua,; 1 -X jl a*I^» 

. j&f** y UCtf l j!_ijio 0 —- » jJ *_-L o » ~ ' 

J? Ja 0 U> . f-a>,i ^rf-^0# + 4lfb flo j* *J «(, « «>: OlJ 3 IjIa)u i.JJA.ji-.j 

•ijJtj* o>±- iJjl jl^i* »- «•, Jwtf aS o^isIko** • ^is* (Ilf — f} *X1*» jJ ^ 
2 = oJj*" 2 <~0£ La*jj J -X _>S-0 o-jLj: = a», ti «: J^»- J»{£*}J jJ 



m / £* j 


. = oJ^t('4>Ju» ; J JjL ,)J*A •^r! b 

J-! • •ijL-ty* 2 ajJj ( 1PY — f ) «JjU» i£lj~ **)J 

A J *’- 4 “’ $ J ( 1 ?Y — Y ) O^fJ ** 3 J ■ l -‘“»^ l&J'*** kS* 111(2) < 0W2 *xtfij 

• . 1 l a f-^J-t *S AJU ^ ,» —• A_- A^ sl^i^yA ^j_;^--"- ^L-5L l r\ .L ‘' -->vo 

• -IS J2 * ^\j *7t$J b '^~'3~'IJ? 0 O Lo-i 1 j$- •&-; A_- Z = Qk_y 1 ' I aK *. * J O J t^sr! I 

15 ^^-*" *“^K • <*=** J LS* <u *~* l> «>i(z) cJlSjJ 2 4 ^ i: -«-!i ■ I L> 

A^ l>f' ijjs'**'"' 1,5^ ■ f*r**' i <_s* > " ■.. « —.? Ij 1 ^ 5 ( 2 ) Or**® j_Sjj 2 oiaiJ ^yw J < -*T- a L- II b 

3*^ kJ^^ ^-i l)*" 0 ^ 2 “ C l-'lft'W i A^i , / JULy -tk5j ID &_yj^ I ^ O 1&4 

: 

^-j A J-t &*Xgj-, A_J 0*2^ 00 b Z —Q Ij ,j9s-s L 

j (_5 l&a_J aS Jjjo p U^J I (_s^“* *-i Ij J<-c ^ fv* bjy* 4 3 ♦ • » 5 a^J 3 cu^a ‘a_J 
■_.L«^_;i ts^-i-j- Ij »•* (j-l . •ij*?^Aie 3 o*-i» ^UtJ ^j,j 'U -..«~.... a J xSj; 
kjiilL ^i-la 4 -J 3 (j~ L aJ a^ L o*-i» <lJ J La2 1 L. Ij ^ 1 J U- . U^y. 

M>(?) j'vi; ii»3 -lai* 0^*SJ °*}J < l , ^* * ! J* *-! ’ t*.~^IS* J"^ '■•‘■-~ > *-~ A-y^j 

. p^j-i j} J < ^~Z s: ayUi-' I ah& J^j>- jyJ IsjJ ‘S^j J J 5= 2 0 4k3jjl J_w 5 ^^2.I __>-b L^io 

I< c*iL >-?>/ 2 ~ 2n alxiJj jlj J^j-g =s Q J - jl Jjy 

. JLyla *X£ J j 2 I ^wy^AMb^l J 0 Ll^w fl ( yj 

2 = Zo 4 ^"*-" f^j^J}'* 2 ~ fl<— iiai; J>*“ O.K <£}J Z = ZcpaJ**-' 

• ‘—'jy £> o"-k 4^x uU- 1 ^ <£:j 

■\i*$i ’j *6 j$« J Jfcu < 5 ^ o*^ 14 

1 £-( S ) = y/T^a (tvr-f) 

I-*** j-i w)(z) v^W.2 — a j -3 ’ -i— Izjl^l^Sa ni £«b <-^i u;(z) ‘* atsb 1 *1 
m jl jiiUi* AtfJJ ‘ Ojf>ij/i<U3^ kyU^Ji ai^J <-S^2 =flj’ 4 <y(2)5 • ^^“LS* 

A JyM fc ” fl j! aS k^LtLwy I ^jijty J If ; ~ y-sJ ^ I Aj ^LyS^l/j^y Lliri •*£J* 

w( 2 ) = log 2 = log ] 2 | + i |arg (z> + 2irk] ( 1YT - f) 

v Uu! aJaij ki 2 - q< _;Iaa» ,*fb ^1 . f. = 03 ±13 ± 2 > ■ • ■ oL J 

2 = tS^y t^&LUab jljjC ji ^i>L^> ^jU^j ‘°^3J • c: *rf4-'k5-: *-~j* 

1 yL-J,-»C ji. b J i 5 C—1 *%3 U-Ui- -JL wLjuUl O-COJ -i . l _b*^a j^y^SL <Ly 



/11V 



. U — f 

♦jsTj «iwJ _>A jSo • .XiL u l . - U ^ ) ^ J-. f(z) •\?£ 

j j CiSsj 'j /(a) Jl ^ 1 ■ -^L C &gDjy> ,» . D = a 

l-j> c f W* (tYf-f) 

W J ^ * *£ C f /jl- 4 ** aJ-ijS’ 

. AL^j* >_Lj-fc>2 = fljA ^(2) 4 AjL jl £^lc *-f L >1 <-^>i£» jl.Aiu ,^1 

j ' 1 'jl fZri'rvj*' 








Res [/(g), z = a] = ~ tj) f(z) dz ( ) Y6 - f) 

4j*j siiiJ lS>" *■! “-Stf jJ^b^A^Ua^wUvo 

«K,jT < oiLj =«.jj k &-~j* v *^ 3 ^ /(*) ^ • ■ ' i —' O^^s-U*- 

fa) - 2 042 “ a )" (»Y*-f) 

n ” -k 

j> c m dz = V a , <fi c (z - a)* dz /* (^ YY - f ) 

o'xts* c» J J • (v^u* r ,jlfci }z - a fiy *$'«.«'■* *jC ls*-’-*® 


fv> 


a )* dz 


dz = ire'* <16 


tfj c (z — a)" tf< = ?V’ + * J 0 e il "+ ,J * d6 


(Zt . 

]o 


I 2 r 

I 0 


n r -1 


(tVA-f) 

t 

(m-f) 

(u.-f) 

Ori'jA 

( 1 A 1 — T) 
tp> 
{UT-f) 
O^I^L, 


SifrM*- 


Res |/fj), z — o] = fl„i 


lur-f) 


(Uf-T) 


4 .. L > > W^J I W oJ L> J f(z) “ b j J 4& |_5 I^ ^ ^ f ) 4 J jIaa J 

• k > =«j J f(z ) *»a;U =0j^* ■ 1 /(<—«) 

• •*>* ^V" l£j*S /(•?) 



^ U* / ^ i 1 
:i-f ju. 




«*(1 - z) 
Res 


J ! (l - z<)’‘ ~ ° _ * 


o < W < 1 


* ! d - * ! ) v 


5 + I + 2 ’ + • • ■ + + • • ■ 

o < H < i 

, aiL <JL _jl )t = QjSj» 4^ 


j> c ^rhr)-° 

. I iLha-*>Jbl (^LUiS _)• ( ) AT — T) 

»ajL 4^-afl 

*xj J»Uj obias jS« xsL, ( 5 *^ fox /(s) A*£u®jj 

«I? 0 T, ^4 (J 0<J L /I .2» , . . . .«**?] ■>>> 

$ c ,j( z ) dz » 2?rt ^ Res |/{ 2 ), 2 = Zil (1AV — T) 

/(*) i a^l_> *4^« I j V-ft9 o-L^I iglj* . o^J-> 

4 - * l?'-*£).;* ** |“^ >-* ^L—*; J^Cx* • ,x ~^i5-k-k , '3 

X, J)"vL' . ’-*•*»■L> (jToJjS -tU- C* *^?’jS' tj U 2* jl 4^ 

. *^J (; 0 v-iU- 3 4ji^ « l( ^ts~ *aUS A; 

, c^J a ->L ,jJ 3 , e*-l /)'fLs j J /(?) JU- 

(^3j b ^,T i J^e 4 ^ |»j^l ~ki^>I ^L yf 2 ) (po — f ) is“£ V-Ai> 




/1 if 


W’Owl'* 1 '^~Cj~ *-; a^—- iS^jte^^j If—IfpSbiil a—1>-» «Ojtc 

' Z 3 Lfta-i^l* *-t~ 1 j -\-i* ■*■»£■ 

ftiS’jjT, xiLf /(?) £<b J^t a_p_>« v^*? =01 

Res i/OO, 2 » «] = lim (z - a)/( 2 ) ( W - 1 ) 

«B , 0 T A *t < /(z) jjb «-*^»2 =a/* (Y 


Res [f(z), 


t-. a (n - 1)! dz*- 


i h(z) 


{m-f) 


oW 

h(z) - (z - a)”/(z) 

^ 0 * =a^ L ^^->R(z)i/ 4 (z )/ 1 (X 

« 15 ' 0 T, c^. t -2 = ajJ(« - a)ji --^b 


/(*) 


4(*) 

B(z) 


(m-Y) 


j « o-J Jjl *_Jui = a 


Res \f(z), z - a) = lim ( HO - f) 

• JjSl—*b 0~ll>- J y —S a_, •—»^<«* L{ I j Tyy bj (Jj-I 


J J<,ail * • H-f 

JsiL jj jS# -a^L l^-L-U^ f X | 2 j > fttfljl o., f(z)j~£ 

• o-J ■ijil* X /(z) Xz - oc 

^■yy* CK* y J * -^U /(z) ylf-Uc; c a-iolj a^L c &*~t X 0-XjX ,>_>£ 


Rei[/W, J - “1 - (\1f-f) 

^Lea^^jLe tXy*- Oy* j»i f j. _ -, — a X- X - X ■ jX^y*wi;jj£ ® jjlj /(z) 

y J ajlyjb (| 2 | > oJU^j) f( Z ) ^LL>^ X o—l Jjyuj 

■ **£ Jj* JJ* j* ‘je- y* v-e- , ^*-' 

Jyt jsj c._,ye a* /( 2 ) 0 1 J3 J jS* 


/« = I 


(MY- Y) 




\ ‘•S* j 1 


■ 1A — f a-sLi-* *-r 

ReS [/(«), z = «] = -c_j (HA —f) 

Z =» X J J^j-Lal { j £ - ’ ‘- : Z asoc j-i a-i-'b tS^sS 

, j j-iL j j 

lim/W =■ co (m-Y) 

a_i/za-JL>-_)t iojU «£ ,jT,Jl^ • <-^»*»t (11Y — f) > 0« a„z n ®-b> jLii- a-< 

0 >? l ^~ l ls-UJ ^2 =«j J e‘" « J-eU 



Res l* 1 '*, ? = oc]- 1 {T® l — f) 

^1 iS’ >-♦■«.* • - o-J u J-'b*c . .iUlL «Aib >Si _,o (_y*-<b jS I . <u?^U- 

I 1 ( ^<) Jf'b I^ l r 2^1* O -'" 1 * ? * 11 ' 8 ’ ‘ °*“^ ^ v^** '-^ cS^t^ 

• *y. 

t ^~-£ 4 4 «U L c 4j^a9 |IV Mtf'i . Yo — f 

JsUj (J a>Li» ^l^aT _>j j—£» < -i-iL < _ J -LJ->c 5 i£jl.ii« »-^< y(?) » v. » * » ^ o®^ 

^ jj a jb. ‘jI^, vjSj* (7 b .V; • 2 Ja-Liaw X>J*o jJ ^u^Zj, ij, . . . ,2» 

^rjb- } D \j C# JjU-i . 0 T j' ■X g** ^ u-*-* 5 ®-; ■xiL 

b r !ib* « j* D'*-i2 =ac&Lij . lj 

ojL-e o._,^s • -*-'*^ 5 ® j^D'j J t^j*>n — r >I>j* 

1 2m £ Res (/(2), 2 - 2*] 

— 2 « { j HesLf(»), i - t»] (t”t-f) 

*"' +1 + R« [/(!),» - * 1 ) 

0 T Urf' l^r! • J D J^ Co ‘•SSJ J 1 ^- 1 ' *-~-b^ jJ 3 0 

— 2 ri J J^J-^Co i^UiajjU £^*M> jJj~ 2it O*^ 4 ^ 

^ ( I Y — f J^~) J J 4A -'^’ ‘-’bil t-. Co£jb- (jUaa-iU 

< A--* l>>» ^ i-i;. >-..l. r . 1 {* £•$ a-w lia L I j (J^s la!- b^ j aJ^ L»%« ^^ 

, J J a O lw O. ^ c yiaJj ^ 





C, 



4Jililwt l< . olvi^* ijj Hjb)'* *-> '■&$ Jlj&jl Ss . )'f'— f J£*i 

• £jk“ ^ jl 


jj Ia«ojU x-wL>vo . -—— 11 ixy — f) ’■z-bil xuU ( _ r L.ljj ^R<l <xL2l 

■ ’ > y~is a 4 j L j,.) b; q o^< j Sx, I5 x~Ls I ti* 
iU^T < «aj5 y>~o 1 - « » ■.. x j ^ f ■ "«" (jS-ib jlxi* xuU liiri /(z) £\ ^ ^ 

Res |/(z), 2 — *] = - Hm 2/(2) (Tor - f) 

1 OxaS - l J ;? » ftjji > 2« 2" J~. (V ** *-* i^-^b j IaL> Xub llOl /(z) j?l ( \ 

Res j/|», 2 = cc] = 0 (Tof — f) 

^o T (r 


R« |/(f),«-«]-- Rm [p/ (j)- J - oj 


|z| — 4 4 ^ I j I o (J I^5 lu I jjj ^ b j^lU ^ 4j 1 i". m I L \j* J I .vi. I 



• — e* wi, *iz = 




= llS^* «-! ■ 


1 - 5* = 0 

{H6-f .o-.U/{l-23)^b uJ* 5 ^ 4- o* 1 

. U-JaS A— ^1 ‘S s jfi> xjlj^ 


M*) * 

B'(z ) 3** 


1 j 


Res [/(*),*] = - £- 


3 


/ = 2« )Res (/(*), s - 1] + Res [/(*). £ - e 2 '" , j 

+ Res [/(*), z - e* w H *\; 






/-P u + e 4 "'* + e 8rf/1 ) 


l 


/ = - !y (1 - «*'• + 


A»-y; 


e i»/» -j- _ 1 


(T.f-f) 

> jj| — 4 !■»■ jl a j U" .,..ii L j IAiLa jjl»- 

fO*** . o»J ajrflj Osf' 


7 = 0 


»AxUjl 



/ Xo« 

;r-f Jii* 

/ °^-,(— T^-16) 18 + 5> (V “ V - ?1 

i-i, igl t -ifks 5 jz| ** 2 *3*^ — I 3 a ^ dJL>- 

*$Lh . jj *aaL . jjl^ ■*}»■) «x' J *= *“532 = + 4j^ 

4 C wtfl jOj^) <4^ b-Asyt s—JaA j I 4 Ua ftftt tC-I^e s-h-Us j J ft A? L O^J 3 ^* C-nJL/ 

. (Vj3 cl— Aa^ Jjj as 2 £j l> c5 bfS.5<3 j ^ 4 A 1*3— ^ l? / j ^ Ai» ft - '^y'A j A 
/ = -2n [3. . g . 9 + <_*ji ■ (-8) + (-6)' ■ !>] ( T.A —T) 

* <j***>- Jl>&^ *f — f 

I-f*’j(.x)dx (r.i-f) 

3A JaI^) »S d—I ojliti. <_s^f} 3 ■ >-—-I I jl 3—S f(x) o T j a 

JU ■ A3-& 3I3A La 2: j3^»vo tjjj j^y-J a J ^-a a^Js^ ,^1 1 * < A^l? 3 ~ i « . >. - 'Z'jy* j I 
|»rf* AjfjS Ij2 =2: + 3‘fs—^ '-V>* = 2 /(x) 


/ 


■ /_ + ;*) 


rfz 


(T 1 o — f) 


• xj lj ts^j'2^* X—" 

-«<*<+* (rn -t) 

y = 0 (tjt-t) 

siL ( 53 J ^ 4 aAjlc soli—I 1 / |y]e — f j J tS^j-i 

■ j4~U~« <a-a —» « „ . • 3 j — r k r j' i$'*3^ a*,-J 3 ( — r,r) ■!“*■ a j^ j* *3— ; 


xj j 'j 


; j J f 31 } t^W* 3 1*^ a 


J . ^LS.j 


-»IS ajljjl a - r /1 


. A^A*!^ (j-ilSy UoajL £j*?« 3 <> 2 fft x^>Lu* J'j ^*3 

. AaS^A ^ ft-A < ” ifc— d_. A 3 - 4 * I—L4 7 * £ L**i ^4 -?3 63,4 1 A a.* 4 ^ 4 4 1 3 I A &0 a5 0 I A ,^) llA 

cxWx 


!-’ A*)* - an 2 R "/W (r 1 t- 1) 

Im’70>O 

A3? 3^a-4 3^3 CLjj-d A? fl_—L ka lsIx o'xij® 'j 0*32 <X*» • A — f JIa<» 





1 = f(x)e ix dz (T1 f — f) 

t 2 ■ k j. ' l. > »« A^ii O jCi 'j Ti ■ ^ J4J ^-b-Lt^- ^ a 1 U— L 

/ - j*'/(*)«-"<ii <t la — t) 

0>> • ->>£ c*~Uv. (TIT — Y) j(TM-f) x— iSij ^b ^ 

W’\ - e~» (m-f) 

<SiJ *V . ? l i i~ < ‘ *£*“1 tft irtij ~ . jO 

1^-/ AjS t " * «■> =00 j^Jl 2<2" j-tf ^ > mV‘ > |^b ^ Aia AuU ^"( 2 ) 

/_ + J° /< 2 ) c ” <*» = 2*t T Res [/(*)«’'] (Y1Y — f) 

ImW>0 

*»>>3 Ja±L>s» 0 ts4-;t5 jl i£jU^i .>»> «£ ( (“^ ) lJ>b^AS 

2 ^ C^btfjlAi. O^U /<•) ( Y 1 Y — f ) ^U*S . Ojto 

(Y ) Y - T) •£ J*-S j’Ak Jr- j**> ^ 

• .>’>» * \s****- ■»** Ji /CO J J ls^ 5 5** °*~ l j'Ak <>^.5 ^ 
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> jl cl^. 1 o_>L-e ‘—jJ-ko < Aiba: jt <5^ Aj^ j 
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‘ 4^1^ jjj ■—• j .a l o i» L < Om» 1 jj U_^»A jyh. ; Q < J ^ 6 fcJ^iU 

F* - <U(*) - &(*)}!U(*) - £,.(*)!> (AY-d) 

. <c—»i©^ ( «is^«sa < .r < 5 .^ ©S’/t.t)<xi/U cSjU-A-^k *A is^j* is ry' 

</■]/)- f'rrfc-f'wj, (*r- 4 ) 

i 

Ar((m = </!/> * Av(|/|*) (4^6) 

{ fli tj*J-»U 4$ I^J. 4 (:r) — S*(x) )tsL^©- — oi^Vx-^ur* *4*11*^^ 

^ < 5 " LLi. £*J" _jLa^>-L lj ^IjAXO . -i* J^yO « 4-i-l JI^Su! 

. Sn(x)) W ^4(x)> 

/> 

Jto «. - 0 (A4-4) 

O^Ua- 1 0 S “^''UsxlA»£*' Ox 1 * ^(A* A(i)> <**- <V j-i S s (jp)> fxxj&j© 

- ' £tj» 



r ^ ^ /^Ji>Sui o&ap 


A (*)> = lim. S n (*)) {A f - C>) 

. G ~f £?.>* <>^4- j J <S fl (i)) •*> jrr(>r 4(s)) ^tS* 

JjU« |^lyi- ( ^. l ^iL < ^.lju« t sl4x > «-4Ci(ar)), e 2 (a;)).c„(x)) 


A^ijJ jrtj '^'jy° *-t iJoU» ^1 . 

i s"JJ* l> (AT — 6) 

E» = \{-4(*) - £ a*e*(at) J | )>4(r) - J^a*et(z)|> 

>- 

-< 

1 

t> 

. ' *9*0? 

.S 

E n — (4 (.4) — {( £ a*e*|4) + (4 | £ a*ct)| 


+ (^a*et|^f a& t ) 

(AA —<S) 


-V^iAA 

ct - (e*J4) 

(Al-a) 

<? = M let) 

(lo_s) 

I y^uZyi oe-^- o’Aj* t (AA — 6) 4 

J-lbu O-j ye 1 

-E* = <4|4> - f (a*Ct + a*c A *) + V a*a* 

»=i t-i 

(11-6) 


jl ^ 

5?* 

£. 

fl 

II 

(u-s) 


eS ±a jS 4j>-j^ 

(a* — Ck)*(a t — c») = a* a* — (a*c* + a*c‘) + c*ei 

(n-s) 


o=Ut 

£J„ = (4|4) — £ c*e* + J (°t ~ ct)*(at — c*) 

( it — a) 


tS Oyi^ ^j-U* 

(a t - «*)*(«* - Ct) > 0 (16 - 6) 

W *xl tjlj (A» —6) tS J9 L 0 f 8 a (x))[<A(x))' T *jiz j-i U»» fys» o^U*a** 

>0 vl*“* 

at = c* (If -6) 

L 



/YY< 


fl* = (e k \A) (IV-6) 

j_yfc IjfilS 1 J-}'*-«-' *5 (A® —i x -- ; U;/* O* >—■ L>-'.'--1 t* 


. JjL,^ S„(X) W 4 (x) l> fcj* OS^U* ‘ S “J A (X) 



min (2.) - </!H) - j c,*c» 

(U-1S) 


j o-:>J oW < {AT —a) a***?- 1 .* W 

fi, = f* (M(aO - &<x)|l'<b 

(M-a) 


j£ n > 0*6 > W^j 3 lW* a* 

min (E„) >0 b > a 

(i«° — a) 


■-—; ; m 

j <f« < <*M> 

(!•>-») 



X MMoM) < (A\A) 

i*=I 

(HT-fi) 


JU-j . c ' Ct > o.jj? 

2 «*a 

h«T-a) 

.xiLas^lo J^>3 A/ < 

* J 3 * as 3 ** 2 J, aa ^ • auj ipia-w* 

0 < <at|jl) ■■ J‘ lAWI'dx < M 

(1-f-O 


aj^u* (1« i — 6) j 1 

j£ W < -V 

(i»a-a) 


■ OsLk^ - c x~lnj l J* 3 —o af 



(!•*-*) 
5 , A*Lf «£&U 



TTI 


I lcl’< j‘\A(x)\'dx 


Ck = j* e* (z)A ( x ) dx 


oV^ 

(UX-6) 


\j£+& V tc*( ! t$>* o>r • " J—s isjl—b" b(l*Y —6) 

*-1 

J *V 

(loS-<5) 


lim c k = lim <e*|4) = 0 


ir*s j**> (AT — A) ^ £.j» U- ts*l4L» Ik f 'Ss J^ 

4 a™ . -* (^yiA.b min (£„)lio- 3 E n }•* y* o$3- • J*-n —»«o 

, r^j*- 4 

0 < min (E„) < E n (*»•-*) 

CkU^k 

lim E, — Q {m-A} 

..""* /1-kS* 

lim min (2?„) =0 ( U t — 6) 

b (1A — fl) *J ^ l*« j I »-i lie-- (j) U 3 

j,M'-{‘\A(x)\'dx (m-a) 

J >“LS'* '-'J3~ a *f 1 ^ 5 1~- <^Js-J "iLi U • AA-J? J lSjI-A I J jjT &% 

, f MltiXe-M) - (.1H> (iit-a) 

--j 

u 

^ Ksl^H' - (A\A) (UB-t) 

sJ- ILT*- J rj'' 1 ' i A J'J“j4 

T «(i)X«U) (nf-a) 

i -1 



'i. l r 


^4* /TTT 


iS ^j> & o-J 4^1 «- . -xa<*?.>« o&(** °-fky J A(x)) «-i 

i** 5 * 1 jii fcJ * >lj “ 

.4(2)) = l «,(*)Kf*[A> (11Y-4) 

* = » 

ai>U ijjM. &£'L» is ±a» t* 4 (.r) J**-* * *■< '-«■■*-> £*4_>* j?! 

. 1,2 , .. . K ) 4x^«jx» ciy^o J*^ y — 6) 

©*(*) ^ ^4 42^'a^ *yrs B(z) isim***:-* gr^ 5 {**£ <J*£ 4 ^1 

jl jS' o~J <*4^ ji J-U k = 1,2, .. . , °c ).&.* ci.jtfjv . j-iL 

<e k |B) = 0 k - 1,2, . . . ,« (llX-fl) 

<B|B>-0 (1i1-6) 

jl . <>^»* B(z) u j>4u (J M — o) 

r^“ c« * o^ 6 • , ~-" Cr i J* K ■*• 1^ 42-~ V 4J •-£* aS 4 jv^; ( n 6 — A) 

olw I U- £,»lj.jl j 4 ' • <w*» I i >~m; i_l< 15" &Xyj*A jto . Owl 

u^tMjJ O j >< t3*^j \L)' i y< 41m~ ; (•x-i* a£ Owl oil oi;>> . JjJ 

^Ijl i* \j A j4_^ ^ a5cU«I C-- J jei.65,65! tsl*>l«ix 

. o-l^ _*j ^-jy° *< <>1 j #5 ■ O] jli*I jl 

A a= flifii + 0j©2 -J- dj6) ( J T o — ii ) 

«S^4 4iilA; j^> 5 <a> 4»>* g** j? 1 ,»T«^ " ” 4 |ei.e*,e 3 } **>*^*« 

^5*1 O*«.! iJalS” {65,65,631 J^z!^ <—ijLxl^ . J-iL 4_;T 4«Jk j* 

e* ■ A = 0 k - 1,2.3 (m-<i) 


A • A = 0 (\TT-6) 

tfUjIj* eS^jS^ <j4< O^x i O^y- *-•—■ ‘ cs*^-* •**< 4 iSj^r. ^jyj^ yjrs 

. *»} C*4 (ej.ej.e,) 

! jl 0—1 0^4* ^l»J ±- ‘5 *>-y ■ 

0 < J‘\A{x)ptk <M (1 rr — a) 

>5^' 4 ^A-JI^S^jl ” A-> ( J Yt — 6) (£jL« eb_,j *5 A{x)&^3r' 

^1 J«4w jj £-ly; *-1^4 4»jJ 



^jl j j j jiiL' W jvb L ^ ly-ft K’u j jl (Sj 1 ~m ; jj i5 

. a-iL< Aj-L olf&J iSjj*^ is^tt ( > S'-‘ *►>•* Ajly J-*i 


Aol*ie ^L ^ Ja^.-t jl { £jJi l t)M> j . Y — a 

jl *dU-»,l Lj I j (A — a) j’i 3 <*»^- a5 ( o, . :u > fc jols l» 

j^j- 5 «k>44>w« jj 1 j ^(a^)) Jo** . | 0 *J >**£> (1 ia — a) 

3 os-'j-H !<*(*); * “ 1,2, ...,»] 

A (a-j) * £ o*e*(*j> (Uf - a) 

J-£iS !j Jtj viyL* 


^ I J) «*«<*)) - 2 a *^i e *) « <A|j 4> — J a*UW> 

= <-4|A> - | a„ot = 0 

k - ! 


(m-a) 


• J Mj 4 J^M„0r);k=i > 2 1 . ,» (fif'j 3 *^a~' J’y-jL. tfjt-sjji aJjU# 

m' ,_y_L S 4-C y~>^ tSjjj J Jl (3;) J-e—a ■ - «»-*■ ? i; £< Is li Aa Led -f . 

d>s £J IjSiS I ai^>a_- a_L>. o.jj-=a_. *A>»* Ajly;^ {e*(x) j 

. aj^s^* IjSfcft j4(.r) *-<£■. j* l ^-S;L.tzJU- 

* Jyi J*ls .LLs^-l L A_;L a£cu-l aJ*^- aj, o-la->- 

dfd jj jS^ c«>l j U~> IjfUja Aa Lada J=—- vJSj/ alt. y il, a.L- -> - iSj^k X-' ' '" 

• <z~i.ij2*a> ls Xa M ‘ »^el* J-± <^>Ay^l J)b~. »i^^Jb-^IjAkA -L~- aS 


Jjl ft Ai O jsaaU ^Ll (£ llUaJj L yW lj£fipA , A — a 
(AY — a) a-i-il* 4 AilU Uai gfj* ,^ZjjS jliCj-i iS^< 

IS~J>! b 

^ R (*)) - U(x) - s rt (*)|) (Hf-a) 

j 1 E„(x) ^ a*^»»->5 i (Ao -a) fcJaU Jwy; .4 (a*)) v-rsi* 5 j 1 

aS" AlA jfl . li— Ifl < X < 6^1* jA.r^U-^lA** 

lim £»(.t) = 0 (lTY-a) 

j^5a iv'^ 1 • oJjSa* (^latis JS k, A (l» l —^ *< l«,i>j *4- e, l> J* S»(x)) r«Ai* «l^O T 




YY6 


aIajc a(x) J-Oa cu*-s ^ o^—s £,b «li*^t. . <±«Jj£*» £,j» ^^L. 

Iaa« ,_5 l^J L a . a -1 i !_b-^J I «iyj L»%» j J . AAi L 1'XX IA a < X < 6 4wLo U j A ^yft> IaAa J L»jJ f 

&.(*)> « 2 <Uft(K» (UA-fi) 

( _^ rf S 4AA. f Ljj A^i,^ ^yJS ( \ —&)J&j- i 1>' • ' i ~*s- : j'S'jb, i4(r))i.ri-rW 

jX«S X n abjsXj A . AjS * Sj± J-l» Jzj •A.jyoi-, o'j-'LS* t^rfS *J OX* J^*J • 

£>*** S„(x) * ^ 15 * *^*4-^ * -4'(.r) /IWvir * cl — 1 J-»A- 4(x)o T 

« AAA^t J ti Si - i i " .lj LSj-** *^rf Jj ^ 4 le *> - fl i iAamJ f** IU {j. _ < j ■ * b £m j I ^jfe L‘J» a1 A■* ■ 

<9* ‘■A- 4-V « - L ^ j!aaI_^ ^c-a-fb C < X < J *Ja»L»j A A K bjrf-'.S^(T - )‘ 0*4*^* 

• Am b j tfjb. [fl,i>l 4_, ^ !« 1 ‘. y — j' Q ^J 1 ^ . 4 ‘ 1 c \ i a4 ', _j A ^4 b CU^ L^m L AJ^^m^aA 

•^IaaI i^JaiilAJ ■ aaS^ = 4^ aiij Aiij S„(x) 

Adljj- A y<-j A->- _jA ^ylA>- tki- ,^{1 . Acs- jl JIaAiI ‘lialj ^A ^ - 

^i-a Ca!>^ L» A L. a ^IjIa 4J La-a.-1 1^-11ilj A A (x) iS^J~! J 1 ® ^ ^jaLmaaU ^ j*. j i i£*£ IA 

ul? < AjIaj .4(3;)^!^ (jAb—.b <^-. <Sj2^ v-^ a c»* i ‘ li *~* 

ij I j>Ji I j 1 AAa . AJD Ajjt Aa IjCa k —»■■ i^. b» - j A (j - ) ijr';'. bA AA^ T>S ^ A j A>.« 

• A j I AyLw e t (r)^ J yl (a) ^ a 4^ 1 = 1* Jb^ 1 c 4^jJ .4(a) j 1 SinS„(x) 

. Cam,! A-9jA H ‘Vb- “ *0 J J j40r) LrK LS-^ -aJUjA 


• -VaA A" 1*2® Jb»AA^- JU- 


I Bin rx sin sx dx 

Jo 

~ 5 fo t cos ^ r — ** x ~ C0S ^ r **■ dx 


{US-6) 




/•« . . 1 fsin (r — *)a sin (r + s)al . , 

Jo 2 [ r — s r + « J 

jsin(r — s)a^^ ^bJi. ^UaUcI lj { U« — d) ‘4 JjI*« «a-Jj ci»m. 

• A-ijA jtfj ^jyo 4., o'^u* *sin(r + s)a 



/TTf 


[“ sin rx sin dx = SIR S1 -^— (s cot sa — r cot ra ) (\ fl — A) 

yo r* - s* 

. jSI ajaa l*iA ‘u^n ?■ <_ s b-A./, ^aU. tjljl 4-i siri rx t> < 

{* <■ c—l & .r = n T /c('-»JI 

OJjL la *&JaLm ^5l»a-V j pi, Pi, . . . , p„ , • • ■ o^J' i a & ,r ~ P"(v 

p cot pa + A = 0 A = (( \ YY — a) 
5 J P *) Pi *V^ i>^ "bb* • je^*^ o'j-'is 4 li {1TT —6} **JoU> _>L*iei 

^j^O^-^MtYY-a) 

pi cot pia -f A = 0 (1YY — &) 


Pi cot pja + A = 0 


(tYf-a) 

J y~cr° (1Yf — 6) ‘aJoL. jl ()YY —a) e *Jol*» i5ij^ U 


p: cot p 2 a - pi cot p,a - 0 


(iYa-a) 


(in —a) ,s -Tty=pi±?£< j>j* JL»* 


j° sin p\x sin pix dx = 0 


(lY?-a) 


,jAj!> AjlAJliJ 

, Aj-i^ <up^U- Oyy© -v { Y — a) ‘«JoU« j' *aU~J lj Ajl.ub-,1 

j" sin 2 rx dx = X, ( 1Y Y — a) 

-V^ X, C *~U* lsU 


sin* rx 


1 — cos 2rx 
2 


f’sin’rxdT - |(l 


sin 2ra \ 
2r« yl 


(1YA — a} 

O* 

(m-a) 

^jIa <r = ftir/ffcs'jl •< 


X, 


Of*-*) 



T TV /^sJ^ 1 


<T = A- 


'- ft -**?) ('.,-.1 

« (1VT — 4) jl ( ! f 1 — <l) s aJjI*» 

cot p„a = — ^ {ITT -a) 


sin p*a ** 


_ P« 

VpT* + h? 


*Mj Orfl jl 


( 1 rr—<s) 


cos p»a 


-ft 

v/pn* + ft* 


sin 2p„a — 2 sin p„a cos p n a 


(lTt-A) 

Ox' ^9^9 lx 
(11=6-6) 
oxUU 


sin 2p n a 


-2hp^_ 

?.* + *■ 





2p. 


S 5 ) 


__ o ’ 

11 ~ 2 [ A 


a(p»* + ft) j 


(UY-6) 

OfA-a) 

L 


o (fti±M+j 

~ 2(ft* + p„*) 


A,(n) = J“ A(x) sin ^ dx 


(m-6) 




wLk^x 


(160-6) 


. «Xi> A^*-" jsi *x ^ l*“* J»-*X ‘-^X ( 1 f — 6 ) jkl—* ^Jj Ij ‘ .W’ 



^Ij'^u^/HA 


., . 2 ^ i / a • ntrx . , 

A(x) --2, ii.(»)«n“ (\6>) -a) 

cs'j *s frj> 3 \y3+t“ tSj~ *j { t&l — &) -^Uit -£a~^ 

. o-J A(z) CL ~~ *-i 0 < r < a 

• > i V 5j L> «jl£ 0 ^ 15 * { l A ! — a) *■/ ^-^l< 

. jSI -US^ JJ-»0 < X < Gj* A(.x) £*k 

. Ail< *z~y~ [0,a] aS3j V •** ‘WjS^ A (.r){ ‘-»J | 
^ifcU^*b,JL^I JLaajI J= Isjjjj*Izu- aIJ ai» [0,a} i£pj A{z) ( y 

( . 

^ p*^y» j |“*.£t> csl>l*> [0,o] A(x) ( e 

, «1? 0 TojS JSL^.j.k^ [0,rt] 
?^jJ.(ft)sin^ ()6T-a) 

n-0 

. i^.IjSUj» j*j £*b iiuv« 4-, 10,a{ yt j 

y 2 \A(x + o) + .4(3:-0)} Oar-a) 

< - i >—jcj y** 1 4-j«4(j6 + 0) ■ila-' 

lim A(x ± «) (tAf-a) 

'-Ay c J*j '=V>« «■< b 15*^ P-« i5^A» ^ 

.<4„.0/) = £ A(x) sin (p«*)'rf* () AA - 6) 

Lla« C oJ-ilj40 ' o~* m iZL * C 4*u^J pft 

p cot pa + h = 0 (1 Af — A) 

. »x*i: { If 4 — A) *■; (If — A) jr^ ojw*j v^b^l.aS* ^ 

A(r) - 2 5 ft *q r >jn ni i " ( " ) ”” yJ (I4V-S) 

•)) - A 

4^pj , 4J^ jt?4. ( t fj — d) **-!■» l*« <S^jn U 

/« , cos ra cos sa , . _ , x 

/ cos ra: cos sz iK = — y y—— (r tan ro - s tan sa) (\&\ — 6) 



TT1 


\j A»Ui« rx £t^y 

^—1 7y^> i5-i^ <r = njr/a{ ‘-*^1 

.e*»l j,-; ^Llu ‘aJjLu e**i» q„ ^ jO «S <r = ._. 

q tan qa = h (161 —a) 

h = ( c^b) {\?o —6) 

, Oto^j o*- 1 ^ O^lt* 'j JIjSsjI ^jy OiI j>i 


r« „ , a/, .an 2ra\ 

U ro * "* = 2(, I+ ^r) 


' r = nir/o ^'j 1 ^ o 


. °(ft* + <?»*> + ft 


4,(») = f° A(x) coS“<fcr 




_jl cu-^jU* _^.L^ • fs^is- 4 


<4(ri - - AM) + - y i,(n) cos — 

a a L a 


Arr(n) = j° A(x\ C08 q n .v dr 


• '-V^ l?* yj* 


{ «JjU» ‘a-s„J ?„ 0 T J- 1 


jl o—-jU* jkLz* ojJ*J A J 


' 1(,) ■ 2 2 ;w+V*> ! +h lM °°“ 1 ’* 


i—*3^3 4< 1*-***- J-oU- ( ify — 6 ) j ( 16Y — 6 ) 

. AJyl^y. J p n ' -‘ A ’ f L: 






t y*ltj ^yt* ^U» /Xfo 



. IT — 6 




*-i 

A,{n) = 

/■<> ., s . nirx 

I, *<*)•“>— 

dx 


Mn) = 

^“7 

dx 

> 

()M-<S) 

l st) ^jy* ** 

(■W^lS* ^ j 1 U (tM 

-a) j (ifA-a| *^uu 

Mn) = 

T,\AU)\ 


(IV.-4) 

Mn) = 



3 

(\VI_4) 

0^15 

^jy* ^ (>»'>*■ j 1 vSjl«—f 

< jli^ ^,(1 jl AA^tt*:... 1 L 



Jl^l/I . 

Jb 0 Uj U ^ 

/•« dA . nirx , 

/ — sm-<7X 

Jo dx a 


(>VT — ) 




'"y r «- *>?- 3=^3' 'j 

A(x) sin 

nirx ji-a nr t 

a !* = 0 a J( 

* A(x ) cos —— dx 
> 0 

(wr-a) 

— C>))*o- 

■i * - 

fljx = l YY • 

- A ) «h>U« Ji* 



. (ivr —o) > (m 

T. 1^1 
|Si) 

- - n i T -w 


( tVf-4) 



c~tl, 

•1 J2*.l o^* 1 U 3 


- (-l)'A(o) - 

A(0)+^T.{A) 

a 

Oya-a) 



-i-fc J(_y» *>> 


'isi 

- ™!(-D"M(a) + .4(0)] - (~j T.\A) 

(1Y?-A) 

'•IS! 

= (-l)M'(ff) 

- r,0) - (~)’T.jA| 

3 

( W-A) 



m / 


A.,(«) - T„ |A(r)| 
i„(n) - 7VMW 1 


( 1 VA — a) 


(IV1-S) 

c >#- i* '>■' lSx^JO^! ^ < 


r -' {^1 “ P’^ (0 > + (^ + A ^) m Gi " P >° 




- P»’r„UI 

cos <j„a 

— ?»*7«»M} 


( Uo -A) 


(U \-&) 


a-jjj-9 ‘ajjlaj t^ JsLkijI . — 6 

♦J-l ti^jj«50 < * < 2risl)k< A (x) £*k *< *nj?* <Sj~ '£t-)jS ’tgjk: 

^jy* *■< **j)* k$j~- ^ ** A{x) 

A(z)™%*+ ^ (a, cos nx + b„ sin nx) (jAY-a) 

ka: =0^* jcos nxj* { JAY — 6) V-r® v=v® • 

. «x»T -i* 1 y>- Cw,j«f f, o K-jjjii < sin nxf 4^1a» L* . ^cu»«>a<x=2y 


°’ -l j*’ Mx) «***<!* (UT-4) 

t. - l/*’ A (z) sin nx dz (Uf-s) 

H\A\x + 0) +A(x -»)| n*-MlAt-4)'V«*.ij- 

*S <\fSS fc*.j5 • < X < 2ir jJ j( l( I )dS‘ 0 TJ,^l 4, < OwIjSaA 

-2t < x < 0 3 2r < * < 4r*sh ] *<.4(*) 0*W** . c*Jj!U ( UT - A) <Wj>* 

*^ A - T tr ,l 3 j*jS? 

*/t(x) = /!(—^-)^' ili*.A»wA *< cS*«jLiw, glyljf 

* ( jay —fi) **-)•* l— -ki» j . c*wl gjj frb -JL A(x)*&o1 

<s^* 



/TTT 


6. = 0 (UA-A) 

^^.-t*** 3 * c-wla-^b^^b .X 4 (*)*Po t< -4(») = -^(-x)/! 

o“* ‘ ^^is* {<AY — A) 

a„ = 0 (U*-d) 

. *s+iyi ■ijigb St) gjj ^fb 0^(5**j i4(j) £* by» <&±^S *->-£■ 

jSLj 

A(x) *= .4,(x) + A,(x) ( 1AY — &) 

oV* 5 




(UA-4) 


AM - 4W ~ it( ~ ,) (U1-4) 

X,(i) - .4,(-s> (H»-a) 

i 

4„(t)-/1,(-*) . (111-4) 

£<b o'i-u* • i^^lj— <u-4 jJ [0,2ir] frjb- j4 -A(ar)jI—*_> j 1 

JS4 [0,2 ,] gA j “j.^UAM1,"1vJ0 < x < 2 lr , U»'*>'»*SjjSij t ^= 

^lio . I J 

j4(x; = ^(x + 2*) (MT-6) 

j^=‘0^ A • ^<5* '-^x jG ’j A (r) V5^ 


>[(*)- A(~x) (W-A) 

3 

A(x) = — 4( —*) (Hf — A) 

‘4~,Uk < ( Ilf — fl ) b ( H Y — A) tfWx* • 4 (*) *\>»J £jj (S^ V^V 1 * 

j4(x) t$b* *1 ^ [0,2jr] *^3* '*-b»b x ajjL t$(}l *-< l> ^( x ) 

( Hf — i)b{HY — A) f**£is* O*’ • J jb' ty « x^o^* 1 ' i *** 1 

0<x£2jr**A*\ij j *£* Li 



rrr 


• (jirfU; *0 Cy^o «* *j O 1 " ‘ *^U a «-Se^ 

A(x) Lo < x < 2ioL' 1 • iy~>- i T'--' Vjj* ( 5 j— <S* «l< (i_iJi 
• **>< J^ki, 4(x) Jji .k— >; —2v < X < 0 tfb* *< J 

X 0 < X < 2x tJs~ oJU o^j J & • I s~>+e~S <$j*. iS* a* ( v 

. o— I J-jku A (x) jrfij k^ «-5* jn - 2ir < X < OiS b 1 *< .4 (x) 

y* 0 < x < 2ytsb ! V cJU :{ 1AY-6) «-S^-^ iSj“ ^ *-« .( £ 

. ,£*k* j4(x) VJ^* k^ xO < x < 2ir*v*-^ ^>^*x tfljl i A(x) 


»jj>9 ^ .b. -^ <, JSLi 

** j-V J yj* y L b ( \ AY — A) k {1 AY — A) **njy i isy- 

«** = cosx + «sm X (MA —A) 


A(x) = 



(MP-A) 


C„ *= ~ f* r A(x)e~ inx dx ( MY — A) 

'^u* A - > tf ' ‘- ; ()Af — 6)^(1 AY— A) U (MY — A)j(M^ —A) <■=-}) •*!»» c a«*l3» jl 


P.-y (m-4) 

C, - Js(o, - it,) »>0 (111-4) 

C-, - H(<*. + ft.) «>C ( V oo — 4) 

_*j ojys** { 11V —4) a ( Hf — 4} Ijlfr-W* 0 < a: < 'aJ-»U 


A (i) - £ C t fi tnn ' a 


{Tol -4) 




(t»T — 0) 





* tf - 6 

u-fL: (jS* . c*J w—.U. jL-^ o*j>» •*>*■,s tr^ ■*«>,?* )•* 

c/jbL* 5O < -T <0 O** 15I4-L0U iSjjA(j-) <^sj** 

j J C«' •■ x; >“l?* <i i o^U^o'a-LjU^l^LjtJ=lsjjj ^ 

• (s^ts - i^oU- Jli* ai»- L -ijo^ 

A=^ i>^* • Y — 4 iji-'la- 

A ( 3 ) — jicj jx| < q {Tof —6} 

‘2««J 0 < x < *ft-L»l» 

A(x) = x 0 < x <« (r»f- 6 ) 

-wj-k-r 1 j J (Tot — d) *<J-jJ** *$ ■**£**-y 
A{x) = A(~x) (Tod- 4 ) 

A t (»i) = £* areas — £te (\«? —a) 

/0 a 

(. 


A<(w) 


as 

mtt 


ttirx Jo _ a_ ,'» 

a lo nir Jo 


(T«Y — d) 


•’ J 1 .^ 1 >4 -W oy*r 

i ‘ ( ’’ ) “(^;) !cos!! ?£ (t.a—*) 

AA") *= (")’«-l)" - ’1 n>0 (r.1-4) 

(To?~4) <„ = Otsb 1 ** 

*.«»-£ <"-«> 

(5*j* *■< (\ 9 \ — 4) 03J*3 'v-* 5 *« (t!*-4) >(V«4 — d) obloL*® JU- 



0 < * < a 

(rn-d) 



tta infix' 

( Vt 1 — 6) aA^A ‘ C*J %3) (Y1 t — A) *aJ.iL« o-,l_, Cm < ^5 

• l*| < auf'i 1 *-t */ |*1 

•V^u-V* • V — 6 Jb» 

-4(x) = a; —a < x < a (V > X — a) 

■ c* 1 *-< * .Ay J 0 < x < as* '-> f *-l-=>^ U- 1 >* jA 

x(») = x o<x<a (nr-a) 

, eS a-i^li. (T1Y — A) *aJjU j' i!U- - 

il(») = -^(-*) (Yif-A) 

< aoli^.10 < x < Aix)^^ iS^j< o*y*i~ ts*^ J^a-s j* cwfxW 

A.(n) = j‘xsin~dx (YIA-a) 


r , . ax nirx o a JIjtX . 

-A.(n) *~-cos — I -}- I cos —— ax 

' ' «t a i0 nir /o a 


< ( Y } 9 — A) 'aJslbu i=—L> <Aa- Jilaal <; 


A,(n) = ~ (—1)" +! 


* 9 ~<s* ^Av^O < x < aisL>* *< { 1A 1 — 6 ) i (Y1Y-A) oiloU* j I $ 
... 2d f ( — l)“ Tl . nvx /v ,. 

tt u y n a 

(TlA-fi)^ < o-lar^l jji^b (Y1 A —A) ‘aJ-^Loc o«.l j ^3 

. ',jbj — a < x < a' 4 -^^ fl * 2 ; 0 x sA(x) = 

»A — A Jb- 

A(z) = z 0<x<a (m-fl) 


A(x) = -b -a < x < 0 (YYo-A) 

o*' Itf * j* 4 Li i J • A>i aj j c—.1 aa A(x) £<k oJU- j* 

jbbx* 'asjjj c_rv“ - ^ £jj } J jA a-i lj 4(i) 

• « jli^-l ( 1AY — A) **A^ C^** j* Wii— a^Os* Lr 1 A** lj 

i>^a . Jj? i_.l»o;l lj Jii ^1 U 

At \ fl 0 I V / n,r * I 1 • R«\ / ^. V 

^(*) ** -J + 2j y 0 " cos “ + bn 8m ~jTJ ( YY \ - A) 



<^lo /TV£ 

^ c V\5* fj’~- '« W 

(tYY — 4) 


„ 1 C +0 */ V »*x > 

a„ = - / -4 fx> cos — a 

c j ~<* a 


= - / + * ^4(x) sin tf,t 
a j-a a 


1 / r c , wti-j . fo iiirx , \ 

a " ~ a [J-a ~ ® cos “Jp "® + y o i cos -^- dx 1 


i I / fo , . nirx , , (a . nm , \ 
o, = - I J_ a —b sin — dx + j o x sir — dxj 


(TYV-d) 

(YYf-iS) 

{YYfl-fl) 
{ TYP — 6) 

(YYY-6) 


(YYY —<j) 


( YY» — £ ) >(TM-ij 0^1 jl*« uAtfta^ is(*- yj~ 

, W .^ + V{«(^ cos? 

,+ [=- s = i H ,ta! r! 

(YY \ — A) JSi . *.> (YY \ — £>) l Sr~ * 

.' 3 I as,U* ( YYT~d>) i 

+ — 

-4(3:)-= £ C B e«""'» (Yr«-a) 

Cn - ^ P° A(x)e~ i(nrlM dx (rn -<s) 







l; y-x+otf-i ,yKoL;i U« c-J (r«t-A) ,JjU - (*n -a)vJ.iU 
'. «-! ( TV I ~ vS^^V O*' ^ (tYJ — a)j J 

C„ ~ 5a fo* A ^ y ~ < 1 ) e ~ i( ’“ lo)(t ~ a) d(y - a) (xn - 6) 

j>* — a** ^ 

• {T«T 

■ s ^ ^f-y^ 


r Vs*;' 4 .*0 ^r® *•* { TT® — 6 


-a) *sJaU» 


Mx) = <?*«“”* (rrf-d) 

t5 Lj J »jUc.L:L > ; 0 V ifcA >? (YTf — 6) ‘ 

j*jj*-*k* 1 n o^j j ' °-V» = 



tsAj Aw* is-A /YYA 


« = 0, ±1. ±2, . . . 

I oV^^* A '^ob 3 r " tslx C„o«- 

c. - r«r^<“*-K* (TT 6 -A) 

*■< (m-6) ^jr» OsA 

*M = £ r^-'-w (rrf- 4 ) 


•A* Aj r B *4J*» I A(z) j 

. jU *«Aj* u>ntsW>li 

J-6>U- * fAf-'J ijlyu- f n «lo L~ JU’J-C oA*< r » *«J«l.»t { <$.Aj*' J?l 

A" Y -i' A-g I j ^ < _y 0> '-*-** I-' *A ■ - ■< ft , f\ 4 fo -A* ^-JO?9' - ' i A;3^y4 (x) *-*♦ ^ •A ' -*rf k lj 

jl .Jd_l*»Lf x-t Lt Jg^k> ^Diiliub jl<lju 4_x *Li*t J 1 ° -x _1 ; < ^* 

Ij A(:c) ‘a-i«io «JbIoO*, 4> ‘ JAiA *-■ ■ r » 

• f*«As* 


V 5 A ‘-^ Ox 1 • |»>«^ ^(x) £<k " A 'A 5 ' U /n V '-T-J 4-.U* A>~ 

'‘aJjLiu ** 4 -—^., J*KjjA t> 0 T (V^ A A J ‘-i c J’ o-le^U»l . o*»l o~ >»!.. ? 

A^T^ij j^JUT ‘■^e Aj 4-Ulj ‘-Ljs ( YVf — Q ) 

. OlUU ' O-’jjj jiA«*' (YY? — d) **J>aI** fj £{b 1S.AA 

j-xJj I iylj-- L ‘aJ jIao 4S-4 

Uil» b S lij ,J^-I.SjA tS f^fjS “A--^ ‘aJL^o . f — Si jlj* 

* -^jS-. Aj* 1 ^ 14 ^' 1 * A *fj 

V(x)-o o<*<« (trv-d) 

y(i) = -+-«• £ = 0, x = a (YYA — &) 

j.A.r —a)X = 0 J»U-; jj "^L.15 j-a o*-i ' i *“I tAA L _>fcb-» 

cjS «^»-U 1 S*; J»Ll: js J-.—jbv ) J ^Iv^b A ‘ 

s (fTY _ clj sb — • ' XJ U(j’ V^-b iA'* 1 '-sAf I; 

^^jU..o-i L? fl>bi«b—rfy/t/xb-Tj-j^Sj. — a5x = Di5jj- 6) 

JaSj^A j J^L> oV-*; '-r^jr-'-X iV Cr*j£ W (YTA “ A) i(YYY~fi) 

C^jyKl vJjJsA; aS^y^v— ^ JS-t Ab*- A' ^ • pAA 

( YYY —A) *»J-il** b ( *-Ay» A^*-’ Cw l 



.4^ (TrA —d) ^ sSj.$W j«> JL> 0**j^3 • •»** 


aS Ci«l pi Ij j 


(m-a) 


F, 


x = 0 


a- *-'■ (XT--*) 

J ■ 0 '~' *^ry** =0ji 3 Sr?- *-*A*a; =a j4 «ji >* -\»*j sS^jir Cwlx^ 

oT> J C*' £>• *S j£~-*3j£ ‘*JjL<« . 4^14^ a£; al^- Ji-la j j \j tj$ iS eu-J 

* k^lS* j4 O^yB j4<e 

dty , 2ffl£* 


- 4 * - 0 


(Tf 1 -A). 


■(ft = 1.054 X 10-”^,*) h v^- )?*■*» 




■= 0 i 5 ^*;^ J »5 ,yALi.b £ 4 *»'o <S}jz~ 


<& 44 L I y—5 ** 4*1* ^(x) j*-°x — oUx =0j J o-~*^ JUia-l a£ 

XO) - o (m-a) 


*(?) « o (m-a) 

■vW (tt i — a) s aJjI*« ^(x ) vW- {ttt — a) a (if t — a) 

. 4jS J 4«p lyjTjJ 

jlSa-; isfj* ( \Y? —a) c *Jjl** aS 4 ^ 4 ,^* A 4*4 , i 5 "jj< U ) v — a o*^< J ^*- 

Uu . (Tf \ — a) "aJjU. L aI^a 0 4^ 

(-i)'-V(a) + *<o) - o (Tff-a) 

‘JjU . 4,4^ a4~j (tfr-aMm - a) aS 

■ Jitj ^j 3-= ‘-r l> ( Tf 1 — f) 


MS|+“™ = 0 


’••{ 31 - 


■(?)■«« 


(Tfi-fl) 

( W-A) , *J->S.;I 3 

(Tff — 0 > 

<*jye ^ (Yfd — d) **J*lU» .j ,.' r - L'.' 




cH’b /YT' 


^ T>w=0 (m-*) 

0 T J J ^ ■ J x T t5 *j«> 

T,{*}~M*) (YfA-6) 

^jy* *-■ £:•* (YfY — A) jl 

[¥-(t)]«*’-° <"1-4> 

*-S-os' ,^; • jjlj ■*?>■) —1,2,. . .,«>»>*jfc 

«£,**■ iS^*-! *$0**&*} ‘^.(k) ?*■ OV-^^'j' «* «*}•«» ■>}*■} kiS^y. L 

'$,(k) = 0- (V^?- tf'j 1 ^ r^As 4 u®> , -^ 1 • £,(*)=(>< fc=l,2,. . .,<* 

&(k) = y^" ^(x) sin rfr «= 0 A: = 1,2, . . . ,« ( Y6° — <5) 

C-iloL jj •_-*}-?■ O’! 1 • 0 < X < O ‘ $(z) <=■ 0 YA° — 

O* 1 .csIjSjLSIj (Yfr-6) b(Tf1 -6) 

cS ^)T JUikl eS ci^»I ,^1*. os- 1 * -\>' J jU* W ^L- J-*-'- 4 *jL£ 

* —_-*•- ‘-j ■> ) ." - I <JL « -_• I0 < x < o jJ o^ 

/,‘w**-i (roi —a) 

■±yyy ^(j - ) sS .j_jI.j LY . jjS^yo L>- ^(a:)=0<^-U« osI 

4-; 1—. l^»- ? Aj£ ^JaO { Y6° — £j ) e *J-lLw j± y -i-il-jJ jJUS L -l- *» - " >4 [0,(l] tSjJ -i-i L 4-i-t IJ 
^ «-^Lc. ^IjSjl^Lub uSj o- 4 .* J l r- o*' 

£{lylj IUi»U iS . fi-rltAjS f ,_) « . *» « . • >1 jil 

<$*■* t J ,Ci *“ * J - ^0 < x < a c *J«e sin kvx/ ofr“l,2,. . ., cd|-^L«U4 

0 < X < o '*-Le>l» ^j\t<(x) S 0 4 ***** .K ^(j‘) 

( YA1 — A) ‘aJjt" v'^* O^' > ' CL "^ (Yfl® — fl) '*J«>k* v’>^ 

.^,(fc) 0' A C 5 ^* J,XC ^ J 41 ^ is'j' *-! 

*-v^ (m - A)’*Ar> (>rr- 6 ) j 1 

J.K — a < x < o *»-UU lSjj ji-os Awx/o, sin Arx/oj,A = 1,2, . . . ,» |i*Uu^'j5 
• ^y-is* vJIm o^'j' • 



Yf \ 


• J**^0^*{sin krx/a ; Jc= 1,2,. . .,<» jsXa, 4_wia 

0Li^*3 «J*£ , -v^0<:t<atS.}j £ ^j'-> *yr) A(x) <^**15 cfij* « 

tS jjuJ xZ L j* 

f“ M|* da: - 1 

(t av-s) 

4(x) sin dz = 0 

3 

(ya^-a) 

*& t?*-) a< —o ^*<0*<0<i<a 

A<-x) - -4<x) 

a* 'j-fUxJ^C-^ ►* = 1,2, . . . .cotfljl 4< 

j*j *«JjLw 

(YAY-a} 

* *■■>»-" • fc = 1,2, . . . 4< 

P* \A\* dx - 2 

(yaa-a) 

1“^ A(x) sin dx = 0 

(YA^-A) 

y 4(x) cos —^ dx — 0 

(YAY-a) 


O'*)-'- <_)■* ^ *-: *-?->-^-< 

| krx kvx , , , 

fcos —, sin —; k = 1,_, . . . , 

\ a a 

-} 

< ( TA Y - 

-A) y ( f&k — A) 'COl.sU* j— a < x < aifjJ 

f+ a \A\*dx = 0 

(yaa — a) 

A(x) & l* • * a “*l ( Yfl& — A ) **J-iL*» If & 

(rar-a) 5 (Y^r— a) o y j>±** «s ^ **■> 

. ^yZ^a i-Li;b O^Xi'i 3 < u-i L Kls -Xf L XjS,^A 

l^-:T ^tjX: Vi*»li L L gZax> jyy j ' O^*-*-y*xy* o*?* «£ -V-^ ^ry* • i y A *--‘ 

0 < x < « ts'j 1 ** {sin kvx/a;k — 1.2,. . .,'» ‘o** • 

. J*K— a < x < a,sb 1 c-~l J.15 



/Tf T 


tS 3 jLij* (Tf 1 — 6) **J«»l*» JU- 

. "i^u*( Tf ^ — A ) . I^,(fr) 5^ k 


2 AM 
2wio* 


(TM-A) 


OJ^*3 ****** jl *j•* £>• £<k • »—«>l Jtj—al» 4j j (,gj_pl jIjao >iL 4? 

• “V\j« ^jy° *■< ^“3~- Jrf-V 2 i$Lk ( 1AI — A) 

+(*) “ ; j f.(») ,in ^ (Tf“-4) 

tij I Jl« IImv I &_■ A,^ 3^L 


/„* W <fe - 1 

/•a njrx . m«" a. 

sin — sin- ax = ^S„ n 

Jo a a 2 


CrH-6) 

jl Osllii.- I l< 3 

(T?T-A) 


/„" W * - | |f.M|' - l (T?r—o) 

A>3J <—^^" ( Tf T —6) ( 1 IT-i) J I3—_>L ‘aJ-iUu ^)loA 4^ 

P(23») >-^lS- 


( w - 6 > 

P(£ n ) = }#.(»)!* (TfA-A) 

y^* c^^jl 4jj 4$ ^T o^s-s ( TfV — 6} **J ■*!■*• 

4-Loli j-i 4jj ftS" ,3^ JLia.1 L i^ukI j-t ly £*£).} (j , . . . 4 £ 2 # f l (jJ.K I (_p U 

. JCyZ JJ-I 3 J^l J*L jUi»1 yi y*> f *■* *< 0 < X < « 

l< Li*^- j-* <Syj4 Jrf s V : '^n *Y — A J^» 

Jtj ix,jyo «-r «S fiyiAj* Aa^J 

0 < x < a (Tff-A) 

» x = 0 {Tf Y — A) 


F(x) - 0 
V(x) - + 



nr 


F(t) - J' 0 x > a 

. jl ji 

rfV , 2 w£ 

Si + ^' S = 0 


S-[i?< r --«]*-• 


(YfA-6) 

■i if/ £)• jSi,yl )j£. c #JoUo 

(TM-6) 
3 « 0 < * < ocj'jl •* 

(YY«-A) 


* jl -^ts* (j- 1 -* tsj^ 4 -^y'^ • o < a: < ooi^ljl *? 

v-(0) =» o (tyi-a) 

X = a jjj 


jl_ i e$ + 
\j/~ dx if/* dx 


(YYY-fi) 


(YYY-A) *«J jU. jo 

* + - #(*) * > a (YYT-A) 

*“ = *(*) x < a (YYf-6) 

<_Jl» c—l V; Ll. j I i #j j c <uJUu 

• ■Sjj A£ 1 yS- 

£ < F 0 {TY<a — <s) 

tfji I jo- (YY6-6) t5jL*»Lj j. 4 4? i5^j<4 r « ^ ..^S c oJ L-> j«i 
jl aj^i? v .~.o J1 L; aS^i^fjlJ,_ye *-£*■'K* jJ . IJ ojj.lyx.; !_, ^;U jl jlji 

• -^U j'>*x (YYA — 6 )^ i 

a < * <-f-oo**^>-L: < ;jlja_,3 (i j^iL l jK»l4r^ I j^S ( j«i—l»i;Mj(YYo _^j'aJ^Uojl^l^ 
j' VT^W - , UU«.! )A*> iilf x = + w O* jW*» 

. -xS jA« ^j jU^I (YY« — fi) 

lim vK*) “ 0 (YY?-d) 

. jl o— ZjU* v*^ Ck 1 

*+<*) - C«~* (TYY-6) 

J *S«J li^b(? 0 T^ A? 


# - + [f? (K. - E) j 14 


(m-4) 



/YTT 


. jjS ( TY® —6) **-!«iU« jJ «,S>b£fW- U 0^15* l» ( TYY — 6) 


1 *0* 
i+ dx 


di- 


eS \. 5 
(TY1 -a) 

.wj = a* 4 ^ 5 " (YY« — 6) OcLmU* 

w +W^-° (U°-6) 

‘ij jU* ,\.l JU- 

S + ¥*-‘° <«'-*> 

j Y'-(O) =0 j' AXyW* <5j^» ^ is'sr* j•* < x < 

**JjU6 eS 1 V — 6 Ji?- iyjx ^ ■ x = a j*di~/dx + /ty“ - 0 

Ui '^~ l V-^ (TA1 -A) L (IA.-4) 

v«m + 


(£+*)_ 


= o (YAY-A) 

p„ *^T_Lj£ ^ 

p cot pa 4- 0 = 0 (Y AY — A) 

^5-4- ^$ 3 * U . a^L,>j>» (YAo —6)5 (TY> — A) *^«al**j 

( YA1 — 6) c «J*iU« -ijfjA tS J*> Lu» 


T "$}+^ T "M’° 

T - {a?} “ -v-’T..M 

(^jr ~ i>-‘) TM) - 0 


4 


(TAT — 6) 
•(!*■-») ’•JjU jl, 
(U4-!>) 

* ( VAT — <l) 

(TAT — A) 


o T .> J *S 

r.,IT| - »,(•) (TA/-4) 

1EJ^ 0«—^4^ Jf-j O-jJ-e «J^U> ^olr.41 b jl ( V A? — ll } e *J-iU* 



YT4 /„ 


(tT “ J>* = ) - 0 ( TAA — 0) 

' k — 1,2,. . . ,°o$f~r- ts'j' ■ aaS^. ;U^-' = 1,2, ... ,oo >?•*!*» k&&» 

**0 T <$.r{k) = 0 

*= [q Hz) sin pkx dx = 0 k = 1,2, . . . ,« (TAT—A) 

c 4-L) U iSjj j cosp**, ainp^C, k = 1,2, . . . , oo « A*L£*£ < ly;a-ejAjK^A^, 1 J* IScul^ 
0<x<a , 4-toL»ti3j{siup*x;fc«=I,2,... .,» a<«<+a 

c«^ 0 < x < a«^(a:) *= oW^o—l YA^ — 4 )*aJaL*. \sc . c-».t ,_}*!£ 

«L>. ,J^Ia #jo JUio-i aa bj a^£ jyU- &**}** ?' ■ ? • AjL. •— 

a? AjIa Ajj-j£ = 71AAJL J; j 1 AAa a ?s - ' —^ a . c_*»1 _yi<p A^i U 

< a^A^ ajfviJ (TAA — A) ’*JaU. jl ^I^L. .J |r („) ^ O^iS*} 1 *< 

£-^p.' (”•-*> 

* ( T^o — 6) f *Jjl**jA , 04_J «l^- ^ A a^jA -JL ^aU« 

1 fv — 6) CttA ****" • ' { TAf — $) ‘aJaIwc^U tfUa^j p„ 

f'W * 2 2 i ^?+ + p, P *; , + i> *-* ,>sinp - r (m-4) 

j A ^ j i^jyo a- Jj Iaa Li-1X 


/,’ l*T* - }’ W-i’* + // l*+l ! <fc - 1 (tit — a) 

ji «aUa—I L y 

J 0 sin p a i sin p R x « A^„„ ( T — 0 ) 

oV* 

(tlf-6) 

* a^T^ A-,Aa < (T i n-(j) 5 (TYY-6) 

fj Wdx = ^ |f*(n)[* = * 1 (TliJ-a) 


= *&* + **) + * 
2(0* + p.*) 



ur 5 ^ 4 /tff 


p iXjS&p-j^isL^'* {TAX' — A) «SvJL» Ots* *i 

ij*;j** «-S* tslj< ( T1 O — ti ) .Jjil-ia- « “■<* « • iSX^I 

• 1 %> ^ Liu b aa m . * J,^ L^ a^ ^ 

c£**k Jj>. t$l ji o*y\s**J a^jji (^.luo . A — A 

6 iJ j Lu ^bu > j~i j Is'd.f j^j 


r + *M = /(x) 


^'(0) = 


(w-a) 

t- < X < fl«-l^li j«l 

(m-a) 


/4'(a) = 0 (TU-fl) 

pgji ljji. } fljU^.1 ^y^ '._ . ..5 uJsL^ii. iJ*-i-j2 jl iiJl» ,^1 . .i^jS Ji>. 

(H5-A) 

{tm-aMyiy-a) »i^ (iyy-a) # *-W» 


[f -(”)’] T.MI - T.t/1 

(Y~-a) 



T«U ) = A c {n) - j* A(x) cos ^ dx 

(r«i-a) 

Tc\J\ = /<(«) = | 0 ° /(*) eos^pdx 

5 

(roT-6) 

*0-C^OvB ^ ® ffo T ‘~ ''"J■’ L;ol>Cio 0 

< X < 0(5*3* V fix) 6 l» jf* 


^<(«) 


/c(«)^b: aS" ob-^0 < x < aiS} j{cos nxx/o] n ~ 1,2, . . . ,» |a.U^. 

(foo — fi) ‘oJ^Lm L u**- **—sv*»l» 

J.(n) 


fc* — (njr/c) 2 


iw-ig + sy 


aA* a L* x k* — (nir/aj* 


(T«r— a) 

—a) 03J*> l vai ;1 « jUa-1 U j 

/.(n) ...w (r*Y-o) 




YfY /**'£** 


(f»¥ — 6) *^ 2 ^(nir/a)*' n $ isb^-o^ 

oTr- ^ &■**>£'. *j U .x* * c—I j'jS o«’ i* V-^* - Cw’ t^>* j*** 3 • •J.Jnj* 

yOji . «i-.t WfJ** CtAt* tik- 115 * *< > J^° *< 

x* J-s^* cJU-ji«i|»^- *-i ‘^y» 15-*^ • 

A*>>(_5* Ij pj*- tf£>» ‘oJoLw £py*Z fjJ = —KA 

m^ + KA -0 (r«6-4) 

(fo& — a) g(j) kS, **-L~x fj>-& 

1 J >^ty 4 -“> J x.) «■< 

m~f + .0-g(f) (T.f-4) 

!» b 

(roY-6) 

3 

(YoA-6) 

(r<>f-A) 

£j£ + **A-/«) (r»^-6) 

Bt 

^^)^U.j!. — a) o 

0 L^ (isk-j'j) ^ j-15 k 0%i * J (ToY —■ A) k (— A) 

(fol — Ci) e *J-il**'- r -^ ‘ jSj-iOyU^a^ . «1 £u«^ 3 aSc^JaoL 

•j 1 CWIjLj^) =. 

A ■= ci cos fet + C 2 sin A< {TM ° — A) 

W /(O 4 x? *' l ^o T A*=(nT/o) ! ‘<nj f ^ , - ii *iJ l j l *■< 5/(/l ?i o/' 

jl *5 c~J *4»w^; . O-L^* vkjW x* fX - t$4**k ty^j* 

< ouJ c li* 4IS1-.J ^cs^U- o-Tjl • ^y’iS* m ?yr ^Sjo- *s f{t) £<b ^3^ 

*£i«o fc* iSjy* J 2 "* iSy^it i <^viy±>~ Jlii;l OJ^ * o^y O^'V' 

is'x (tof — A) ‘aJobw jj 0-4-:,^/ j'-ia. <_.,^1 x. . o“**->*' ‘ X* — f^r 


f(0 = ~9(t) 



/m 


^Ijlji L aS' Jjb ,j*S ‘ / £<k ‘Ssj*'^ •V&U* v^v’i* =(«jr/a) ! 

i^e j*. eS oli: ( T1A — A ) 3 ( YW — <5) 

iS 4-:L> ,^J « A^i = a)t ^OuS^W j* 1 

'-S-J «i . .i-iL 1^ Jj^-j ,JJ— lS-*^ I «S,jTi ji, &_, A^jJI 1 j-Or •>(_£* ftf 

A«i-U 4^9^?L. j£ tS , j i^SSLkol i-5L . ^bil^ at£u. J 

. sixS,jA Ijils^jl M« J 4-/ 4 l &w 0 L 1 W Jc> 1j «>fjl» < <^4~l 

^LiaL. '4iol.> L fcU>!«ilcVi Ofi-i 

u-^'j cj'x • fvji£&* *j (YY1 — 6) ,} (YY® — A) **«))* i Sj~ ■!*&**• <^jy° 

fr^LS* *J K^9*A <_«* 

A(x\ - y <V<"«'*> (YH-fi) 

c. - ^ f*‘ a (!)<!-«"«•>* (nr —a) 

‘ilali (£l»«-f — ae < j; <-J- cC^yV^*- f*^ .* L> ./4(a:)£<k ***.»>» & 


• c —» 

«‘(m-d) i 

1 (Y1 \ -d) ^Ul~ .>•* JrfU 

■ f^ i y^-!-a < 

x < +a 




■ f»vAs* J^3 

A jaj o^iL 

* 

t* ~ = n Ak 



(nr 

-A) 

Ak 

7r 

0 



(nr 

-A) 

Ak 

2s 

1 

“ 2a 



(no ■ 

-a) 

2aC„ 

- i(l> - A (n Ah) 


(T\> 

-a) 

C„ 

- ± Am Me - 

~ A (n Ak) Ak 


(riv- 

-A) 


i4(fc) - /_* A(x)e~ a *dx 


■\t^(S»j-* 3a) 'Z'jy* ^(YH-fi)‘«JjU ‘a —» oe^j 
(Y1A — fl) 





^jy, y ij(rn-is) •*JjU jJi 


A(x) 

1 + " 

= 2v Z * & &k) ei " Xi * Ak 



(ni-d) 





pgj^a —* 

OCHjljl «-f iSf—tfV-- 

A(x) 





(rY»-d) 

&> U 

^ , ^(rr»-o)3(ru- 

■fl) 

l^Tw 



JkIjS 

• kjj-J -u» ( 

^Wsl 03^) 

ot« ** o*L) J 

. o-L^lS' *•>>>•- 


LtS' •HjljZj* ( H® - 

-a) j(ru- 

-a) 

jl« 1 ^-jT c 

p Sp-t Ai*y 

•^jy= 

*t ’ ■ ^<5* 1 

i^.b jSfiS* 

*v»>* 

‘sOk-VMtaO 

3 ACA-)^ 1 ^ 

ox'- 

■*-*3^ A (at) 033*3 '**■“* (TT» 

— A) 4 


(ru-4) 


••>■* ^(IT-A) 3 (IT- 

-6) 

eS 

0—1 

«**s 




■jy° 033*3 * 

V" 5 3 *«J3* 

i(fr) 





(HI -6) 

A(x) 

~^kf-.' Ame " dk 




(m-fl) 






^jy 0 *-s ** 

A(f) 

- pAdD^-d, 




(m-a) 

MQ 

- p Atf )ew as 




(nf-ft) 

^jy* 

»* (Hf — 6) **J-il*« j\ 

o 1 *- <j (m- 

6) 3(rr> — 

fl) L?k J 3'> 






■>jjT C-JA, .xj 

2 aC n 

= V2^A(k) 




{YYO-a) 


ji(rrr-s) >(ttv-&) , 

(TYP — 4) 
(tty-4) 

• (m-l| !(tII-4) ^4l« jX 

: —~(TY«-4) i (TU-4) oiljU yJjZjt ju 


x = \/ 2 * l 
k = \/2* 



/T£< 


■d« - P‘ e^dkj*’ A( s )e-“><iy (m- 4 ) 

r j! (TU-fi) f <J^U jj ^Tj.jiS 

MV - J+'AWtrO’dy |rn-#) 

Os* j - 4 ‘ <J>y* L) (YTA — i) j ^ 4 i&w^l)*^- 5 ' Vw^J 5 uV* 

• r*j ,J 

A (i) «= J_ + * A(y) dy ^ j** « ft( *~’ ,> tffc (¥T o - fi) 

4>-J^ j C-jyc «y i^Oy Ap" jvb OUjJU «-/ jW 

sfr -v)-% j *~* (m - a) 

. uuiyi os-*? o'j^ls* l> (YT® — 6) **J‘il«* (ft 1 “6) j 1 L 

4 (*> - j*' My)Hx-y)d V (m- 4 ) 


i(x — y) = lim ~ j + * e tt( '~ r) dfc 


- (mr-a) ’^-> 1 ** f 


{rrr-a) 
- tfjAHjfcai 


{(a: — y) ~ lim 


sin a(x — y) 
r(x - y) 


(ru-a) 

* fc 


« “■«(» . ->> (rra- 6 ) 

n* - y) 

'ftJjUa < j -i ci^b j « ;• « ;* » jIatI f (**j X j - 4 (j 

4^/ir^lj- JwsU jl ^b *<luU > Jj1«> >*5 ^b «^/j a y'«i=i; j^YTa—-d) 

$ jZxiZj* j yL_xSjj. a t_y*^ . c—*l2ir/o .k^x ^-Lol ^bo*«j va»«> 

"'>“<J“ fi* 5 .*® ^ 4~<_s-i £^£1—* ooi^ij * 4 »-j* 4 • > 4j * 
c-^L-a *AeiS = = 1 



TM 



a -» “ sin o(z ~ #)/»■(* - *0 <*»■ ^-_»«p ^ o’vur* bJj ^b-T — 4 

. jlj 0 Lu 


4-^.1 , i$"JJ-! *J (VTfl — (2 ) ‘aJ-ibu 6 *^V» JU- . 0*^1 a jl Jii— a£ 

"U^- 1 {TT£J — fl) J£>rj s-w^P ^ Lr^ 3 * -WJ L 

« j*!* 

Jim ( «■''!*! *~' n aX dx — lim - tan -1 - = 1 {tT^—&) 

j"**0 * -■* !TI »->o * « 

< = yjl gb <v*y.a > 0cs*b5* 

i$±*-i ^b fc b tleU£f j > ^1 ^‘ . , ..»i j( x — y)' s 'jf*‘ ^^Ow' 

L 






/TflY 

O* J$j^i»x = yj± (rT6 — 

«»-»>- [° I7 ‘ i (m-6) 

«€ > O-^tfb 1 V * (m-6)‘*J->l« j 

£+'*<?'- y)a y - 1 (m-d) 

*w»3«- b-«j (TT1 —6) **JjI*> *£ 

5(z — y) dy = l 

sin 0(3 — y) _ sin <i(y — a) 
jr{j - y) r(y - *) 

$<* - y) = 8{j/- x) 
a£ 1 C4-I i^bJj £»b ^Ll. ( TY* i — (i) J"i 4 'AgjjZ £jj £<b 

• 3- W 13" b ji LSjt—< J-* Orf* J >Tjb < «£—rf-i £;fc *X £3^0 

Cw* . o—l J1j£y' <i-»iLe jxj jj o* J^*J 3 Ojs^***"* 

VLsjyo (YY"Y —fl) **J>jLu ib* • *i^S^y» ^ Ajljfiljl _) ^ -Via <-S* £< b 

^ur* 

A(z) = J_ + J* 4(j/) 8(z ~ y)dy = A(x) J^ 8(z - y) dy = A(.r) (rfT — A) 

.i&Juyfi(rri-d) j(tta-a) ^}K>U ji 0 T .>'» ^ 
*y>* ■K»tr i * 1 f — A 

. jJZci^O*^ Ob'l* 4 bvl(z) ***J3* J« r**'*yr3 u*E’-W'^ 1 

Oi Jj-: *3&* 3 »{1» — 6 ij^-i) • «^jS oAJSg^eJ-kfb^^- 4 — «> < z < +® 

0 < p‘ \A (x)| dx < M < • 


(rfo-6) 

0 > 9 - * C»b< 

(m-6) 

(TfT-6) 


4(>) ■= j __ A(x)e~ i ** dx 


(m-4) 

.K*T 

{rra-a) 



T6T «*}*a*5 


1*0 -*yrykus** 1 *- ■•>-^ y° cs*j* *< 

|i(fe)! < | j+ m i4(x)c -iiI dx\ < \A (x)| dx <11 < * {vff — <i) 

Cw^** •— 9C < k < -f <*< c— I j^*-i A(k) £<b aS jlj qLu O^iS* > 

aS c^bo'j^ 

lim A(k) = 0 (ffY-a) 

>0 ^ jy* <w (Tffl — 6) <S^ Ojj'j **1#^* • jx- 1 - ' 'XJ— O^J f- 1 " «£ 

^(JP* a - i '- 1 

f jl (.t) t£~y~ XjlA(x)fl 

i; Mk)e*-dk-= | J /itA(x + o) + a(x — oi} (m-a) 

•»S « {lPj* *■< Li<) li -“ l A(x) JUi;' Jslii 

si -.'cm —a) 

, eJai; .sljus ^£a >-» «1 A(x) U W" *** 

/I 

A« - III A{,)c-*-dx (ro= -a) 

J 

A <*) - i /_*' A eft (T61 - 4) 

.l5o T 

/_ + „‘ UWI’eb - i /_ + ; |A(*-)|'eft (W-<S> 

•‘ c-i*; *0 *< *j (TdT — 6) *aJ*»l»4 

f+* !-<4 (a:)| a dx <= /_ + J .4*(a:).4(:r) da: 

= A*(n)e~' nI dn i A(k)e ik *<ik 

= ~ j + ^ j + * A*(n)A(k) S(k — n) dfcdn 


(T4P-4) 



/?<sf 



j ur'^ . \ V - a 

^jy° *s A( x)£*k (j-yb*" Jc-^ 

A*(k) - f 0 A(x) sin kx dx 

(TAt-d) 


l< j^Uf .rklru 03 J *3 9 

A(x) = J 0 A.(k) sin kx dk 

(fOO-d) 


° 33 '*» *< A (2) Jk-V^ > 

A t (A') = A (x) cos kx dx 

(raf-a) 


. L c—■ O* 03-^3 3 ^ 3 * 13 * v -Vy" s 

A ( 2 ) *- A ( (fc) cos kx dk 

(rdv- 6 ) 

(T6f—6) iiilj s» 

L A. A >1 IjOa 1 $ 


xSg. Ojy* *< — » < X < 0 ‘a-loU 

*< oV\ 5 * 'j-4(a:)' ;: 'j3' i> O^-" i, ’ i 3 ij ' i ' ,i 0 < x < + oo 


. <>1.3 js-^vjCx jl Oji Kngpj £-b 

A(*) - A<-*) 

(T6A~&) 

-4(2) = -A(-x) 

(r<si-a) 

«Sx^S AJ>-y — 

cr, < j- < -j- ^xL> A (x) ■k-^^jP.POtf ^3 

A(k) = —~ J^ v A(x)e-**dz 

(r?«-a) 


. ki-ly *-r 'j 0 T 

A (ft) « -^==- J + " A (x) (cos fcr - 

- i sin kx) dx ( TH —6) 


*1?0 T « *-*L jlj5>< (fdA—d) **J-*b. j ? 1 

. j+ m A(x) sin kx dx = 0 

(m-o) 


,1 j**> **-t*l» •-^ iS>j >V» £*k ^ Jlj&fl 



raa /tPb^ 1 


A(fc) = ' ( ' “ A(x) cos kx dx 

V 12 r - (W-A) 

= . i- / A (x) cos &z tfx 
\ir /0 W 

Jlj£u! jIaI* j-i t^yj 2<b JljCul l^j 

U**"" C>^ ***.!>*< >£*“! £$j *X .4 (x) ^5^ j 4? -iA-^yo o^-- i>s*3 • **—I 

• o* j S. * —^ U 3 *£*■»! 

i(jfc) « i c (A) A(x) = A{~x) (T f-f-d) 

* (T<5 ^ — £) ‘aJol** eS ^i.Mt t-; AiL x jl A^j^b ,4(x) 

A(k) — — f*" A(x) sin fcx dx = — t ^ j* A(x) sin kx dx (T*6 — A) 

^j&LaL* L< aa-I j<b< « LS -« !i . jyj ( r?6 — a) •«-!•> l». «u!j£u1 b*J 

. A-ll«x j* ->ji £<t; ^ j 4 (j)j?' Osb*^ • x 

i {*0 = -lioW A(x) ~ -A(-x) (m-A) 

• A(a;)— oW 

ea aj>^ *Scfe’ oJU-jj < »t JJ fcjA^ t b j?l 

•*/ 3 £3j *>?• 3 J *■< b . 4 {x)ta-J b ‘ 4 -t—Us# ljA( z )Us»*t 

- *>?■ 3 J O*’ j' '^HJ A lib* b Vj3* ts^y*** 3 (J—3-v^ U*V" * «>*£ 

, jSfjJ 4*~ls~> '_, ,4(fc) f^b^y* by **4(x) O^*" 4 b ‘(jiv 

i 4 <*) = JS(x) + 0 (x) (Tf Y - A) 

ob^ 

f(*) = HMW + «l <r^A-A) 

0(x) =H{A(x) - yl(-x)} (tM-6) 

A(k) - E.m - *0,iX) (VY.-a) 

•—y J«j -Jr* r (Y6Y — a} J'r-A 1 — "j j 

|_ + _" |i(i)i«(&; - i f c " [S.’m + o.‘(k))dk 


(rvi -a) 



/TO? 


J*> «*»* . ia — a 

^|S* . «jl J ^> _ . ««" ^-i-a-i 7 l|^LfcLA» j J ,jjL<T 4^ O^t#* ^ **J 9 * J»f'^' 


A(ki,ki, ■ ■ • ,k n ) = J* m dx i f* M dx t ■ ■ 

P~dXnA(p*x„ . . . ,x„)e-'<M 1 +-"+i^) 

« 4^iy _*.j *±vj» c: *-' 1 (TYY — A) *«J-il** ^tLi» ojj'j 


(TYY-6) 


(m-a) 


A(z,,x,. . . A) - Jffiij-'**' ' ■ • 

f + " tbjL(>c,, . . . ,i.)l»« , ~ "" 

• ^o 1 -*(rvr-a) j(rvr-s) a.>j.>u 5 

,i(k) - /A(l)e-'“ dV. (TYT-o) 


.!(*) " raiT- / ^W 8 ‘''* liV * 


(rva-6) 


! jl ■" I l~-j ^ « |_g .ljl ; fj (^to-* J>i sJSrfJ- •> J b J I J 


i<:1 ~ r) ’ (2i? jc^-y'dv, 


s(x - y) - 


|o i * y 


(m-4) 

0 ij*& 

(rvv-a) 


/ 5 (x - y) dr, - 1 


(TO-i) 

aS^! a. aa-yjl- 


/ 5(x - y) 4F, - J_ + _" dy, ■ ■ ■ j*’ d). J(I - y) (TV1 -4) 

(VfV — &] 'a-—*»U- jJ aJS-jaJ 

SA<y) 5(i - y) 4F„ - J W (VA» -4) 

5 aj >5 o 0 '^ • ) 1 — A 

■ ok 1 J j ! J °*jy >V a*«.U 4i$- 



T4Y /uJ'jf' 


\ 


**i»<A* 

• J r i t? 4 4jlj # (a-) J A(x)frk 


CM - P‘ -4(*- y)B(.v)Ay '(r*l-4) 

»» w 

2 = a:-y (W-A) 

dz=-dy (TAr-fl) 

• o'^ts- *6 ^JF* ** *J 0 T ^ 

Cto - /. + ." ^ ««(*-*) * (W - <S | 

-V--^ 

C(fc) = C(x)<r** rf* (r A 6 - a) 

I (fr) = /_ + J* W^* <& (r a * - a) 

&( k ) = J_ + * B{x)er** dx (TAY-a) 

‘v** 3 • /f(rr) j<4(:r) « C(x) ***39* <—eZjr 

C(x) = f** A(x- y)B(y) dy {FA A — a) 


cm> = i(fc)^a) 


«?(/:) *• f_* e~ At dx 


z = z - y 


•Bc>T 

(rAi-a) 

o Jr p^ U { yai — a) 


/_’" <4(* - y)B(y) dy (n° -a) 

<» W j 
(tM-a) 

i 

(nr-a) 

(rv — a) 


dx ~ dx 



/Y&A 


C(k) ~ J*' <!—*<«+*> * f*‘ A(z)B(y') dy (TIT - 4) 

{'HT — A) j' < lyvy^ 'j Vtf 5 ^ 5 5 

<?« - / + .‘ .4(2)5-“-*/*" B(y)e-«”Jy (TU-a) 

IHj 1 * < TAV — ^) > (TAf-A) o^-iU. jUjlii-l Lo--. 

C(*) = .4 (*)£(*) {na-a) 

. X^S^gt fci^loi jO ' tV ^ . L- .U- &/ 1j I (5 Lai ijiuI 


Jp-i* ‘AjjyS 

• f±t-S ijs* a jlii«,l gsj j Lj j 1,4 ($) e 4rfjy jA 


(n*-a) 


fl-4(a:)} = A(A-) = j+~ A(x)e-**dx 

u~t«j 4 o. j^ox. **.»* ■^-^L;a- 3^>> iSjU-'-f 4^Ui«,l L 

/! "ih- . ->b 

l-S is*-“■<'* (nv-4) 

• ! y- 4 - > o*^-> ^ b 

I + «* *"*' (h = .4 (*)«-*'£"*jj + * fc f*~ ^(*)«"* 1 <& (HA-i) 

lim A(x) = 0 — A) 

1 *1-* - 

♦l? 0 T 

fj“-).itfi.«i}| (f»o-a) 

/ + “ d 2 A ... , dA .. |i“ + “ . .. / +" 5/4 _ jt j I * i «\ 

. l> o T (ru-fi) a- a^-yL «£ 



Y61 U s-)'^ 1 


I-.' + <m ) e_ "!;i-i 

4- (iky A(z)er* x dx 

(NT-6) 


JS>, 


( foT —0> 


.K 0 T 

F (f£) - (tt)WMI 

(NT-6) 

*>?■ *-t *>r 

• Jlii-I L , ,1* 

p pM| _ |>-M 3"-M , ,... 4 5-M , ■ 

- [5?=r + ‘ l 7^ + (' fe )’s^-+ ' ■ ■ 

+ («*)-uJ «-»*£"*■ + (,*)-/-{.4| 

(Na-4) 

>Uy£.jXer*= ± « J -A O ^ J J' 7i 

- 13 ;■> 

F (S-| " W^MW) 

( fof- — a) 

ijtf•^4 j-±k oV* jj 

• ^ts* 


■**.*£* .4*0 j l> j=;j 

L J1 

J* .4{«) ds 

(foY-fl) 


|*J^ 

£ f’ A(s)ds - A(x) 

( NA — 6) 


•0*UlA< 

F J r A (*) rfsj =■ ikF {f* A (s') rfs} = F{.1 (,t)| 

(NT-4) 



/Y£< 


fJ }'A{t)ds\ - jLf|4(*)) 


(?>•-«) 


y k ^ *< 


/_* M(«)l ds < fc (fit - a) 

tfUijijJ; LxtsLoj jj iSj-5Jljfii;! aS (f 1o —a) e aJjL. ;l 

• ^y^* 4 Jrf ^ k 


*0>* .**-*- • To — 6 

^J9* J*- 4 ^ 


i(w) « A (Or-*"# 

AW = r,~ /_ + J° A(«)«’“'rfw 

*sj 1$*^ ^jr 0 *-* o’r^r* l> o T > 

A(«) = r(w)e-‘* (w) 

r(w) = 1A(«)| 


(fH-i) 

Ojj ^ e 4rfAS 3 


fm-a) 


■ .Av-* L> 

o—l<,>;l.kk^o £<b tSrfA(«) • 

°“V 

(flf-a) 

• (TIT —6) jj 

(flA-A) 


V?(») = — arg (A(w)] (f > ? — 6) 

• -v s-» W jt ^***3. ^1^3 

L> £*k> j?l . AiL « w = 2ir/‘ c5**«*b o- 5 ^* ‘- i > v> < •V^i>j j 

lj (J-o< p+ rSpm j Jj£> o'y*-* 4 -* Ij «is'^b } i^j* o'*** 4 * r(w) ^ 

^b iX j c—l^ j' a^~>^ ^j*{b r(w) A(/) 4J »' J 

<JL . a«\-o L A-l La ‘_i s _yC— cc <C l <C -f- c aJ*eU \S 3 j aJ 

. o—l * " —j -V ’-V^ 9 *■£* * Jj'-'O* * • f=*J^ A(0 j^ 1 -*b 4> « J-rl S *.r>(j<?(w) 




cs-®**; f\ 9 -T 


m - ^ /_ + .' r(u)e<l-'-"-’i du (f,V_s) 

jb 4 r(y) O- »" • «»iL» d-LLv^ Ujj-ij*- qLIJj 

. ii~J j ^>( w ) 

4 a-lL .4(<) JbS|— J5“ >Sj^ -i^S^ji 
j*‘\A(t)\’it (fU-4) 

(^J 0 (rdt —A) f *3-aS jl 

J*‘ \MD\‘ilt - gj /_ + „” *)* (rn-a) 

0^~-" ojj- 3 i4(0 (fl Y — 6) 

. u' < y J Lj-: (fH — 15 ) *aJjL*« tS < .us 

. o«J ^-w 4(i) JbS-~ <Sj^ JS j-i r 2 (w) dw'AjlojI a^ r(«) 6 ^i»l-> jwtsWjl) 


^yftLlia JjJ L 4jj^i Jj-XjJ !^Ul Jjjjb , Y ) _ jj 
ijx* • C~»f C-LiL; j-3 Jsb-3 jj (_$£* (Jc^ 

^ L u .,... ^ } 4j \~imjP 0^ J 1_ | >£u I ^ - L la.C tS 

-^y-^y aJ .x **J 3 * 'j iJsLaajI 

• V s f’ tfM-* j«> A J 

< H « J, e LsJI i-2Lj I i_- 5 _^o < jt-Jb* >i/ jl aS” 1^ b>?' » ^ —■ a Jtio 

F{<) jbJ 5 a.; aJ^. ^ L wb j c«' • f L nj^u*j^-'j J> ^j^is* ‘ C 

• JAfl >;j *«JoU« jj /(f) 


■ dt' r '“ tfl T C ~ M f fT " 41 
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m = /«(0 + /..(«) (Hi -a) 

•aJjU* jJ 7 e (() Jjl * 4 -Uj>- 


r «W* . p rf/. . /« ft 
i rfi f + e iT + c -0 


(m-a) 

(f T<» -a) j( t ) £>**.. OLiS^jo* (Ho -a) /„(0 *aJ-a-j 
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• 0-1 ‘“sJjl*» (YY° — &) Wi ‘ •^<s“ <3^ 

'-if>*2 >0 °jy° V { j A 

J ‘- 1 l + s * + S <"*-*> 

•^ury 4 j<) *< (fto — A) **J-il*« o** y J 

a(/|-~ (fvf-a) 

J 

A[71 - AU. + I..) = A(/.| +A{/„| = ~ (tra-j) 

L C R 

- , V4V*-||-VW'— 

-0_X_J 

t'(f) 

• a—c W <Sj~ j ^ • <!—■ 6 JS* 


iy*3 

4{7 C }=0 (f Yf — A) 

A|/] - A(/„) - (FVV-4) 

1 «i#*b ” J»Sa < 5 ’^° ('f Y Y — 6 ) O^*-® «S /,(<) C «-U?- 

. jjS^ Ijl* cX^r cP**< t X j* j-> «£ L> uir'j'^olo?" 3 

j J C -J^ > 3 • 4,i * 0 ^ ( YTo — 6) e *JjU« ,jfU-JI jSujI /,,(() ‘«-L>- 

, aaj^y. < sKi~>i o^ 0~3J J ^ •**< Jyk ok^ ty 1 ** ‘ J* - ** 

L . o- aJj* 7„(0 o Wr 

< 4^jJ 4-«— U%o jS-e i uSjj jl ^L*3 /«(0 t-k“ In\f) l -*f**' : O^ 

• *£■** 0^3* W Of* j- 4 3 
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/Yf f 


4 ^ J J~lj' 4 * i S' i ( fo X — 6 — -(- 00 b t “— 00 

• f+£ ts—jj-f t —» ± 00 ts'j' *-f 'j _«j 


07 + *“'>"“ 


(fYA-a) 


/(Oe-"‘ (fYl-a) 

tS 3 ***- U^Jl! —> + oc j-> (fY^~a) 3 (fTA-fl) ^'jb-e a&juJa^jS J<U 

> + oe^ljl #- ok) »* — : u^ eJU- . jLo c~J 

, <£mJ j\S J ykx* ok> b 1 jl -XJj-> LS~~*} b < 

45*ijSj±t = — 'p ok) jl p*-^ <^—*oe^ c: -^c« «k ‘-k 

(*bi -iJU- O* 1 J* 1 . -Ai ,*bSf = + 7* ibo }•* 4 J-i J-o 5 

f =— Tb^jJJ <C— TiS^j* Ij^S 

> ■ aA •iia Iji- i _* + ootsljl *-, (fYl — a) j(fYA —a)* j r‘*“-b J • ^jb jl* 

^1*° *< (f To — fl) oJ-ibu 

[«(»)' + (<»>* + g]/(«) - «P<«) ,(«-. -4) 

0 V.S 


7M - /_ + ." /(<)«"“ <® 


(fn -a) 


?M - J*’ V(f)^ 


t, y -fM 

i( “- 1 " B + t(«I - 1/uC) 


Xi - oi X? - - 


ff + i(> t - X,) - VC’ + - Xcl’e'"”' 1 " 1 --- 


(m-a) 

i^jl j J» 7(w) ^ ^ 

(rrr-a) 

«V^ uV* 

(m-a) 

(fra-a) 



Y f -6 


** (fYT — 6) o*tf 

1 < “ ) ~lM ,r “'“ tfrf-t>) 

G T j- i * S ’ oj^o 

2(«) - VW + (Xl - XeV (TTY —fl) 

V-H - tun-' ** ~ * c (m- 4 ) 

vsL^-^S 1 ^ ' r ~jS *-! Xc > ,i< “* iSy~ 2{w) aSoOoto^yt 

jlOrfl* C-JU- . ■iyZ'jt 60 lo ifi(u) t< O^tJ* J'* jk Jlfcljl . C«.l 3 <3rfteJl 

. oj^ ^04- (m-A)**W*;>» (f ^T-<j} £>}J { 3 V*)* ^lte-1 UoW 

I ^-rJ--m e '^’ mi “ < Tr, -*> 

L ’T (w) •Mj* 1 -vk»W *S'j^ L y» ( .^ii«« — 6) *«J •»!*•}! 

. 0*0 4*vi; tj /„(*) <oJl» ^ >*>"1 s* Vi£p 

f.l^oLj ‘<yy° ^ A(l) A*-^ • ^ -L K * - 0 ***r® ^ | -M S • t ° ■- d 
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- 
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«5j$j* oJjO ts 5 yl>iVf . OA OjJ^i- jZ&jL j 6-^ c 6J.lo >-vi>,o 
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(yU« /Tff 


A„.|: (fft-o) 

(?YY~A) >** *~tj£ 0 l*j T- Ox 1 

• ^j- 1 ^ jtf j c -jr ,1 < 

AwAT = 2ff (ffT-A) 

lx 

A/Ar=l (W-fi) 

uV*j 4-^ *c>Uj « Jji’Osw cs'^Mj (fff — a)j (f Y V — o) e *Jjl»« 

JSi eS .\ ’. ^ u* oU; o®>* 5 *-0^ ‘ oVj ‘ Cx^ 

C flJ A ^^5 J^jtS^A . OuI^.w* *,‘ jSrj *^AQ I |_). V «-M » {j^AJaIa t. V < J» |J£&^ tL^yO ^ 

C aJ o 1*4 '-» W' J « A -4ii- 04- \Zj I jJu S 4J !a^ . J Ijj 0, 4-* kf ^ AjA J M3 I (_g L f « ( ^ f ^ — |\ ) 

. A_^A ^Z —- H-.j-O 'Ss jiyZ o»j-C i •~**J*Z 4-; ( f TT — A } 

u-^ J*^ .YT -6 

AM = f*~ Mt)<r“dt (f*4-0) 

±!j&i >k-j J 0 oWi '»!*“ j 

.4(1) - 5j./_ + .‘ A(a)e’"do (Iff -a) 

_,j a£ Ajij -iy*) A(t) (ff A _ fl) l < Jx-W 5 

c *. p‘ |-4(01 dt < Jtf < <* (ffY — a) 

i « A l» u; IfwJ U-_j "-\ -. ; j A . A-£ 4 aIa jJaS ^ — A !_)-. * v - J A iL»* I^w ^ . AAi£ Ao 

(w - a) Jl^ 1 ‘-4(0 - €<«'U(t) - i 

jJ 4 *v^jA . (fffi — A) ts'x'j (tf? — A) <55!— 

4 S oa£ £(() <_lx>i-~ A •- “ ■** ' ■ <jj~^ i_sk-“ »x 4x_»* t$ljl*» 

In 8 ( 10 ) = j*“ e'"‘ 


(UA-A> 




4 * / V 9 K 


(f f A — a} ‘aJoImL JsLpjljolj (f ffa — a} 

• (SO^-ts- r^j* 

?■** o 1 ^ 4 * • cV '>4(0 = e^‘3 A(0 = l 4 -* ^3<r 

t ' ^3"^ £3^ O^j *-^ J J i^j>^ V^** {-XJ^ • J3' 

.— a© < / «£-}- cc ^0<f<<»>'^ , ^W*J^^J3 4 iykj f4 ^' i o^ >J >*j'rf :i4 ‘ 1 1 = Oo’^tr" 

(ffa -a) I^’^ur*. cuJa^^^O<*<+« C4 -'-»' i <sU^A(0£<fcJ'- s ' 

lib’ ** A(t) £<k & U^J ’j -»^ Oi 1 er^ 1j A(0 

^jLj jj o^- *j •£* 4(0 o>? • o'*/ >« ,A “** 

‘ 4(0 - 0 y°** -w‘ J ^ 5 ® ls'-k L> 4(0 5^-3- * <Ji *“' 4>i ~ £ 3 ^ = 0 

(_>“* • (*T#^ < 0 


4(0 = 

( 4(0 0 < t < « 

jo J < 0 

(f M-a) 



J 3~t?® *^ 3 ^ <!«-*?■ (f fa — a) ^jy 0 c*' j" 4 

i(«) = 

J“ A(t)e~ i< ‘‘ d( 

(fa° -a) 



W> cr ~*- ; (fa® — a) ^3 

4(0 = 

j 1 0 < t < *> 

(fai -a) 

3 

4(0 = 

( e** 0 < ( < » 

10 t < 0 

(far-a) 


4(0 gij iS^j* 




F (0 * 

J e~ e, 4(0 0 < / < - 

jo t < 0 

(far-a) 

(rar- 


oiS^jo^tr > <ro > 0 -^»r i J^IA u^3 J 




A*{u) = 

= f c-^'fe^A (01 dt 

(faf-a) 


Jrf-^ os 1 «S (faf-a)* 4 -'' 1 ^ j J 



(fa ) —&) (ffif — a} 'fcMj JU- . o-.U-»ylj y^i <T^ w t, 
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1 

+ iw 


(fa?-a) 


(fat — a) fa -J j j 1 


■*■<“) - /; 


(fav-a) 


> 0 , ;4(f) jjjL ^L_j ,^1^ (faf — a) **-!•»U* - 

4- < -i^-- -Ijd ^LaHo { —> 

<r><Tj>o>0 (faA-a) 
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3 4-{ '-«■» — 4 JjiiM 
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(r t-c-a) 

4-; 

(fM-a) 
— a) **-kU» oy? 


I~ e-^e—A (ft] dt < | f’ tr^e-A (ft) * ] (f f T - i>) 

olj'ty 8 ' <—ylt» ^ J ka jjjfjj-l } Oo.l i_, j blU ^ faf —■ a) 8 4-lal*« tS A j^ yi U 

ajS ,jj-o jzj isjjt jj «s itj< ji^b j tjio jA (faf — a) aJ j 

, cuJ 

(f?r-a) 

jy:^. a>^l: (ff-o _a) 3 (faf-a) ^jU. ji *.jU-J L 


> <r# > a 



,yL» /TYo 

Urn A.(o) « 0 (ff’f-d) 

Vj Ub-(t =cr 0( ykLi. j!oi» y» iS 1 .* (fflf —£)) **Jol*« <& '^~ l j'Ax 

, jlj 2 4Alti-,1 — &) < .i-il* 

ii4(0 = 0 -1 < Ois 1 ; 1 *-! •* i-jb>U *< 
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laJ J i** 1 - * ^. « *3*J bb C^bui-^J j 1 ‘&A«1a . AAA^e ^jl«£A l 4 . bjK O b 

,_y;Uj ‘ojrfjlijl a*< e jA «-*»1 a c«J a* • A-rb^ o"rfL>** oki 
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Cm - j^ A(r)B(l — t) dr 

(?YA-6) 



C(s) - f~C(l)e-dt 
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8 %(«) - 8 «( 0 ) ~ *'( 0 ) + «**(«) = F($) (kvA-b) 

^T V * 


p(s) = / 0 " /’(Oe -* 1 cfc (<5 o 1 - 6 ) 

,_l»- jc(s) 4^ , j-iL u^jlsiu 

,, sx( 0 ) + ^( 0 ) F(a) 

x(s) - —y+—s— + fi T+ ~* ( 61 «» - 6 ) 

ir* • Ai'-'tj*$W L> xrt) *«*■■* U* (YYY — 

x(t) = i/;--*‘- “<°> (iii- t ) 

dS 4-( Cu.1 «, . '»•» - v»Af ffd !^T _,J 

Re (s) > «r 0 > 0 ( 61 Y — fl) 

'4-l-il*-, tS X({t) ^b •S^ C._|JiO ^-f b (<il 1 “&} ‘aJoIm 

xj j L> (6° Y — 6 ) i (6° 1 ~ 6 3 ^is* Jt^Fii) ss Otsb* *< (6®Y — 6) 

0^~L> p[i) a£ *„(0 (jljtl* ^Jl*- vW - ) u*^ - JL£*^ ^ 3 

. <^Ayi o'fiis" Ij** • 

*<0-*(O + *M© {Air-6) 


(iU-4) 




( 4111 - 11 ) 



TYY /ur 11 ^ 1 


t, U _ . » :;^ L> (Mfl — 6 ) J (MY — 6 ) 

4-Jj • •ijl' 1 J >iJ^ A*i (Jrfl b 0>? . .ijS i*«Iim f 

"Luilj j*ji) ^1 *■« *-?">'U 4-lc' • «•****•.> vW *< 5 

4v A*-^b (d 1 f — 6) *«J-iU tJjyj'i . p,~S lj os^> isIf-Jlj&jl 

<& h 

ttz-i 
s ! + w z 

< 6 ' v - a > 

. ^ «_i 

aS a j Un 

r e ^.!ia^*_ _i (n*- 4 i 

JO b) S J -f- »* 

r « _,< cos «i = -5—7—; (6 11 — A) 

;o «* + »* 

c« l»b, 

z t (0 = z(0) cos orf + *'(0) (ft T o — ft ) 

jlJ }J~ F(s) IS& W ’>rj fb {ft 1ft —ft) 

( fAY — ft) j (f AY — a) ur-ev* %-*» j* I^^cs- JSb- CK 1 ** lsIk • 

y J L-y-oJ^U (ft 1ft — ft) £<b d£ ajU-*.' 

Js*^ <^LS*<b . u S^ w > «^»5jI« o* 0 —fl/(s* + « 5 )3 F(s) J^-i-f 2 

jl -ojLtrf o—l/^(s)/(s 4 + «*)o T 

I„(fl - f‘ F(t) tiB “ ( j ~ T> dr {Ml-a) 

‘£—>1 jrtj ^j5-> «- (ft«>Y — ft) b {$o 1 — ft) >^-i!«ib» ,^1? v*^" urs 

x(l) - x(0) ms »( + a^(0) + i /J rw sin «(1 - t) *• 


(STT- 4 ) 




/TYA 


•a~ 5 4^-^: j*_) oj L-c • J T - ti J l*» 


/o e ~“ c0s ^ ^ 


^ fj «**'(e fa ' + e - **') «fc 


5 I.' (e~<‘- ,aU + «“ <rMW 0 rf* 

L e~‘ l cos «/ <?/ = ^ (—- — + * . ) 

2 \S ~ Ito 8 -j- ta>/ 






(AY?-6) •J'*!** v*^ 1 




, _ 1 fft+t** se>‘ 

'-Si/-.-,. PTi?‘ i 


J o e~“ sin o>t dt = i j“ (e“ , ‘-‘“' 1 — e _( ' + ’"'') (ft 


[ e~‘ l sin co/ eft — ji-. (—^- r—r~\ 

Jo 2i \8 — tw s + iuj 





l* a y j K j Lm • T (I) —* 6 

iS o-jtj o**~ • 0 < 2 < i t*A{x) -+li— *<2<0‘4(x)=—Xi» U— 1 
., , 4 v sin (2 n — l)i 

AyS cyb . o < x < ir.A(x) « s-/2 - 3-3—>f<®^0‘^(l)= ir/2+x<» k- Y 


J ij fiJ UuA 0 rt U ^ Aw. J1 

• A*^ ^ 'j >0 Jjf'-'lAc* e *J^U« _ t 
0 < ® < a 

A (6) e 0 > ^(ft) = o J*.Ai3jU *So T A 

• 0 < ari < «J> asL, «-!$**,.» t^U a £*bj(x — Xi)A* £<jpj* 
. »AtjC-J J* Ay s' '• 

. Ay5 ^a- I J Jgj ’ • l>*g J s iJ -lljw _ f 


^-;X ; 


(2 n ~ 1) J 


5 + k*A = —S(x — Xx) 


5? + ^4- 

.4'(0) - 0 A'b) = 0 


0 < x < a 

. jl Ay> L-t tJjl «5 

. uyS »oliXw' ,jJ4Uiu Ay ji 

• AyS tS 9 " Jsj e *J aLm _ (J 


r + h*A 


-i(x - Xi) 


dA 

dx 


+ hA 


0 


x = a 


0 < x < a 


OI^U* vJj'V^tiSoT^ 

.4 (0) = 0 ( 


• «*V-k?*>A V *>yl< ^ (y»b: 


JtfAy jl L 

^'(0) = 0 (V 


^ + A/1 = 0 x = a 




u-»Lj /YA» 


• (_y»J v 11 *^ l< 



~ + k>A. -Ffe> 

f**£ts* ^ 0 < x < a 'ilali jj \j 

3 

o 

ii 

o 



ij—■>*_•*• ««llfc»*»l lj L Vi .'4;^a tj aJjlju ( i_*J1 


. a^L, G(z|;ri) -V^ {V 

d?G 

— + i s <? = ~S(x - ii) 

a., 

(7(0) = 0 (7(a) = 0 

J*rfc*fc 

■dCr) = f* F(xi)G(x\Xi) dxi 

' y. ^ a ^IjlLw 1 J l^O 1 lj 

‘(SH-'KS 



• -i>*LS- aJ{ -' “ 0*£ £<k" G(:f|ti) 


Aj jS Jj* 1j _>-j 'aJ^Ln*_ y 


. jl j Cwb Cui.1 (Jjj 1 Aia Ci>^ t5 

*7 f ‘ 0 ' “ ± “ 

. o^5 4 ^bs.b L JrfOt-^ *-£? .)! 




iyi J*j Ojj-» 'j xj *aJUm* yU aS JyJ60 0*~“ 

A(t) = j+* f(r)g(l — r) dr 




Ul / JIjSul 


d'g 

dt* 


+ w o’ff = — 5(f — t) 


jsj y-^yr 9(t\r) 1 


r + *«j? = 0 / ± ■ 


^ + «u = -m 


- + iuA = 0 ( ± 


. 4(0 - f*‘m im* 


•vWyt L. 


‘oJ.iL, -A 


‘vJj'-WU t 


. ji ojLx 


l j.. '. < r to u... i ai>^i j i 


I A J Kj" < ' ^ ‘cJLw> L- Amij/ISa ^ oS I^L 


g(t\r) = g(t - 


■V^ \ O 


F(A(x) { = K(x)e~ 1k ' x dj?i dx 3 dxt 


b • x — kix , + kiXt + k s x, 


iS 

uii^b 


ffv-Ai = ik-mOe)) 




l»m A(x)*-*** = 0 
i*i-*- 



/Ht 


xA| - *xFIA(i)| 


FlVsrl - iWf»»l 


i>jZ ^ 


—■ ■ ' ■’ aaL x jl jjli„l = pMj* 1 


^ L ^tW l <4 ^ Js^W 


lim p(x)e- a ‘ * = 0 


(V s + fro*)A(x) = -/(x) 

L)“^ • (X|,£»,£») <J'L*t (^Loijj ^jlSj <il£i»«J JL jj 

^jy> ^ A(x) 

A(k) - F\A(x) | 

'Svy® ®* /(x) JirV 3 

f(k) = f {/(*)} 

, qUl> 

tS <jl»J (*jJI 


F|?M(x)} = -fc J f{^(x)| 

<S 0 T±jA^ 

lim + *1,^') = 0 

W— \3»i ) 

£a. (sr,+- m)-° 

> 

lira (~ +>m') - 0 

|*j!-» * \OXi / 

• x « (x ll x 2 ,x,)jfe = (fci,fc*,*»)o T J J £ 

•AJ S.'jjJvo | tjJI J 4^ j-‘ I n 1ft c aJ jl*o '—''{ V 




•j'-j \ \ **JL* f^>- « k * = k • k^ 



TAT 


<V*+.WM = -/(*) 

JS-Gs+ <**)-« 

,i| 2 , .(f, + ’' w )- 0 


e *Jjl*. jj £ I C(*|y) -i-Si»_ i r 


(V 5 + Ao*)G = — 5(x — y) L 


•y - ( yi,y2,y2 )>k =-(ii,fct,*J>*x = (ai,r*,*»)o T ^' J 45 o- 4 - 

igjbj 

^(*) = J/(y)G(*ly) dV v 

■ ■ 3 > 1 (^ |*U^ (*-*■*■ o^-> J ^ 

^l»ci jl . ^jln'iflllj 

G(V + VM - ii(V* + kJ)G = r • (<? - 4 v<?) 

j y . • ^ ’ 6 I l5j^J |j fc - * I JfcJ Ki* - J J tS-^i *“ (J"-" 

»_9 J_£» J dwJjj! jl a J Ul— I L lj ^l w J I b> 1 M. -- 

. o-iy Otf- 1 -?- O^ts* '- 1 J' 4 V-V ^jA 4^ Atf-ib 


lim (VC 4- tkG) = 0 


3 k = A-ie, 4- * 2 e 2 + frjesO 1 .*- 4 •S’ 


V = eid/dxi + e»d/<tar» + ejd/dTa 

. a^jS 1 U -l a ‘aJoL** " oo? ^b" lj G(xjy) £«b 


(V* + V)G = - «(x) 


. jl Cm. I O 


°«- ayi 

*4-11— <£ -v*> j o'“~ J ■ i ^ I Vjj* is'^i ‘atf-* 5 j* JU. 

• 'Z+Zyi Ot~e O^ur* l> 1 l 





.!(•) - J/(y)G(«ly) dv, 

G(i|y) - 0{y|*) 

Ms) = j~ A (l)r-‘dt 

Ms) - bb 


<i/' 


- «M - /(() 


A = ,4(0) ( = 0 

= 4'(0) t - 0 


Jim ^ + s^(0 6-’ - 0 


0(0 1 


1 r..«. _£ " . 

2?rt /»•->« s 5 — «* 


4^ .\. ;*> c^b j 


<» L«- 


.4 (t) s= cosh "V 5 ^ ^ 


«.4 (0 - sinh a: ^ 3 


J*- 'j ifl 

, j\ A^J y Cm I c*-ba 0^*4^ ^ 


J>J* U s 

. ^ *oUsJ o-^W 3 1 

■V^I»— I? 


-V 4 


f‘f(j)g(t - T) dr 

J. ; - •■ lj-« ■ -0 *aJ jU« L— i Y 


dV.Rdl, J_ , dV 
dl 1 L dl LC dt 


• V*> -W-> ‘vV-WU l< I, 


/ = 1(0) t = 0 

f-m i-o 


. .xjS aw<-.U»C ji-fi 1 >< 0 s ** r ^ *-» OiA 

. Jj* 1 ?- 3 • ^Uiatj 



YAO 


VA-I™ 

• t; 5 3i 2 


cr* ' 4 -*> J ^— 1A 


^(r,s) = JJ A(r,t)e~ 4 


A(r,0) * 0 I = 0 




(V s ~ &*)^(r,*) = 0 


jS I aS <V** i O^ 5 


j*j *<JjU. j j A(r,s) .S 0 T 


<—ft.si^Lv ^5 iX ^b*- | ^ 

™-|i -o 

L. 05->^5 ‘iri-aj jl L/^ . y .,; T U<n4 I j f a^j^s 

. j^T o-.oa* I, g(j) tfbJj £<k , #«) ^Jljfiul 

*aJo!ju — \o 


A —A(H,t)i'jyo a* t } H *1 -^Xi A "Ar^ L?J* • As.*& jk-'j-* {R,6,$) 1 5)J> 

I j^£ cs £l». 

. i ^.y jz) *-! O^IJ* *-> t^y ta J°b*» ( «_»Jl 




( . ^1 Jii— O^S t^-y) 

/'(V 



/TAf 


A (R,Q) - 0 t~0, 


(£r “ ,! ) ffi(R ' s) " 0 

■k> = j>/f! j -S*- 1 ,4(R,0o-^ *S 

*i(ff,s) - f’(«)e-" + <J(s)e+“ 

>o ‘iJjU. 


(£-)■ 


■ ’’ ’ ” B 8 j 1 0 (8) ; F(s) o T j° ^5 

>m 0-^3) J.V F(s) . .— I /(, - R/„)o. 1LS Ff.y-Itl. (-> 

• J*(W= C(s) j s y + R/n) 0-51,3 J,*-= G(s)C’" 

j.b {.» 


* /(() - 0 *< -^(J* lS** ( V) 8. -v — ( : a^J. ■ X }S j ( tjJI ( ■ -— .. ( 'aJ.it* jj 



9 J-A 




*+*i* . } — 9 

• *< i* W cSj-tf» *4J^U. £* 

Q(y,x) = r + Jfi(*to-* + ■ • • + «»-i(x)j/ + «„(*) = o (»- f) 

. C.I *;l • • • ,/? 2 (a.j ^ 


f*y^ J . ^kjjj a: a. 


,»ln 


d*y 
' rf** 


. rf*K 

■ dz° 


f^n 0 ip ^ 6., tj f ii,iU /I 

(T-f) 

• J r i C5 J1 j *-* ( > — f ) ,4 J J b“ ) 

+ R n (x)y « o (r-f) 

: aJo U* . Cj-jS' Vs 0 *A b n*c5j- ^ 5 -bj- <>£** J ‘aJjLu Ij ^T 

(r-f) 


S+™>P+ 


|g.+ *.«f£ + .---+lW*)y-/<*> 


n J*— :\jL,j 'aJjU. • S, , vc-lx jl alytJj ,j*?b /(a*) ^ 

♦K^T , Jic- jejbiJ^ar), . . . ,#„(*)<—*U-»(.Li jSl. <cvl j*H» Vfla-* b 

. o^i^yo 1 jSl«J»L ; _ 5 ixi- L j...-'~-1o r «J^U» lib ( f — ? ) ‘aJoLu j qS »ja ( f" _ £■ ) c «JjI*o 

ji ^IjS g-* i^j (S«^ "ts^ J^lAr** ij (r - f) i (t — f) 

»po^ji J ?ill, l plp..u > & v > -*L_ ..., _f?L_ . . . _*L, V 

rfx" rfz J dx 

'—‘)y° i_b^b* - 




rf"~v dy n 


. J'y 



/TAA 


+ “0 


"iUu 


toy 

V**y 


+ R»^ + »-j = o 


jJI . ‘-^ (T — f ) ,jk*- iiOl.iL, 

• f *J-iL. tj ^ > -x»- ulj> yp{x) 3 (f — 9 )c4** , *JiL, <J »^e^ r ,l^». y c (x) 

*«o* 

y(x) = »c(*> + yp(x) (A-f) 

Jlj&il ' \j yp(x) 3 £jb" lj Vc(.x) ■ c -'~' {Y — 9) s «-!->L» tfty-c- 
• ( Y — f- )**■*"»l" ^ Ij “ 

4.1 j5 i)lu Jilt Ip liwb L ^ O^IjLs* 4* Cdy L- ^1 jj 

£X <^fjxA J • f^ts* iS~JS*h 3 cf** isV- jy 6, j* j-* 5 

■■ 4 j. - . ^ , c-ill*. jj V-T J^. i^jj J„Jj o** 4 - 3 < -ur ~- a LiY ^ «0)«iL» 

• ^ji. 1^3- ,\_Xb 


Cyb 4 ^ y L > Iyhfi O^jiUo . Y — Y 

3 **J3* ^il* 1 ** 5 tsk-** u y£q- 4 ^(V'V* ) "^L» 

^**[ 3 ^ 5 * . . 4^33 jlSi* Ok,b l{ jjLa- <^'i!>iLa ^piL 

CU^)«i La, ^4^14, ^4 4 4“^ 3 * 43 - jj*4 4i* ^4Lj 4>b jljS- l> ^1 ^4 

. aj la^j.30 T ^ U Jie _J T? _J I j-i* 4 

•V^ uAx- fti, /£*, . . . , R„ *j{Y — f J’iJiL. 

•3y~ XJ ’“V3'® 4 -*-0 J ^ ^* c 


D-^ (f-f) 

*=**x o'xls* ’-> { T — ^ ) **Jjl*» u-* 
L(D>y «= (P" + *,i>- 1 + • • ■ + *»)* = 0 ( Y “ *> 

xJ^r® *-/ o^u* L> L(D) J 1 i5 ,4 -W--^~y '■£ X(I>) 0 T -> J 

• Vi**- 


L(O) - (D - *i)(£> - kd ■ ■ ■ (D - k n ) 


(A-f) 



U1 **J'>1»* 


<sj*r «^,j nknt. . . tkukio^j±*S 

*" + Je,*;-* + • • • + R n = 0 (1— f) 

tfWyr • {Y — f -) " w-i- ‘*J^U” fJ {5 — ^) *«-bU. 

i^UjSlLc otfljAw 3 < i^b _?) **JoU. fc„ 
(D - ft,), (0 - ft,), • • ■ , (D - fcn) 0*-f) 

• ^ ^4- o'y^y* l J 

• o'^iy* J*) *-■ 1 (Y — ?) 

L(D)y = (D - ki)(D - ft?) • • • (D — k K )y = 0 ( H — *) 

' J 3 * { 1 ® — f) o>^ s 

(D - k t )y = 0, (D - kt)y - 0, . . . , (D - k K )y - 0 {J Y - f) 

• j -x-® i^>Sfc*> 


^£»* ‘ 4 J 4 L 4 

^ k n t • • • tftg <ft t f a^ K . t < c a~j n J) cJL> 

(Z> - ft,)y = 0 (lY-ft) 

tt y>* 0 T j^ 

JJr-Ctf*- ( 1 f-^) 

•*>“1#“ cw-*?- (Y — f) j 


y= ?, C ^' 0*-*) 

■-Sy^yoykJi—, a5A>■*> 141^£«JOk^ jl < Cl, Cj, . . . , 

, o«mJ alykJ^ n ,J»Li c^b L h'*-P j* lJ ,, ■■■ ’ -J 6 dJjl«» 

^ — 9- )*«JjU« joff B) . . . i R l \ rHl \j^ £\ 

, "ili. . Aiil{ »f (1 — ?) **-!>> U« 

ft, = «, + tfl, k, = a,~ iffr ( »*-*) 

^ (id — f) **J-il*» , J-iU (1 — 9 ) £>-*> £)j ^ 

• j ^jy° *-< 

y, = C r e« a -+^» I + C,e (< *'-^»' (1Y - *) 

I o~i^J cw- 1 ? O^ty* -> 



/xv 


y r * e'-iCre*’* + C,e~*'*} { U - ?) 

t 

y, = e a '*i(Cr + C.) cos fax + t(C, — C,) sin fi#} {)^ — ?) 

«>>» U 

Ar-Cr + C, 

> 

b, - i(c r - c.) (n -?) 

b VJgSjS AAi-J* k, ) K & ( 10 — ?) **Jil*» ,)' O-JJ-J OK* J- 1 

: aJ C^J*. '■*!•*■ 

y, * «“'*| A, cos $ r x + B T sin frai) (TT — ?) 

ArlU'j- 4 *t) o-t (10 — ?) vW i 

y — 2] e 0, *Mr cos 0,x + B r sin 8,x j (XT' — ?) 

c^b_,!jjU 2n (XT — ?) ^ ^ tsry> 

pjl*. jC|,C S , . . ,,Ci»)**k-^ 3* ^bjl^i.n/1 . « '^~ l 

{Bj.Bj, . . . ,B n )> [A u A h . . . A1^^^v> K J^IT1-?MY°-?>^ U 
. C-.I alyiJj c-b ,lj£« »• J.U J*i> ( XT — ?) "oJjl** • OkLk^*k • ^Ajr 6 O'*** *J 

p . . . k 1 ,ki* ^ h ^’ • T 


tS i Sji ^ 3 ^ * Ai£l< t ...« fc, 

k>- h~ ■ • ■ — kp » k (rf-?) 

•itfT^j .1 ^ v /,(/».)* (A — ?) 

L(D) = (D - fc)”(D - V.)(^> - **«) * ‘ * 0> - ft.) (TO-?) 

°J** C V 1 ^ 

<D — fc)»v — (T?-?) 

(X? —?)*« J ' al *‘ J *-lx • = Qks”)** vW s >- •vW 

,-«* (TV — ?) 

A^ j O-J l*Ji *< . L ^* 4 Ai U ■ *£*•* * <^ 5 -** b t> O T J >5 

(Z)-fc)^e** (XA — ?) 

• 0**^5* 

(T1-?) 


(D - k)’-HD - k)ve** 



YU J**-*f^w J **-!■» 


(D — k)ve* r = e tt Dv 
(D — k) p vc k * — (D — k) v ~' y e kl Dv 


(TY-P) 


(«J ] * O* 1 *9*9 ^ 

Or—') 
On-') 

■*3*13* C9^** J** Cw' j'j^ 5 W 
(D - k) »’P£** « (D - k)r *&+Dv - (D — k)*-*f*D*» 

= (Z> — /;)p~ a c tT Z) J a *=••■— ***/)*» 

y = ^ (f'Y'_^) 

U>-*)•»- 0 (TT-f) 

- V ■*• L jj#J '~*J I; e t 1 Y. U 4S T ^ -kj j -*-* 
-D p * = 0 (TA-f) 

. Owl p — 1 1<Z jl eljjJj ^ 

y - ICi 4- Ctx + ■ • • + C iP ai'’- 1 )e ix (r*-f) 

•jSi j£l iS A_ - ^ to-*^ . Cw. I «I^Jj Cub jl«iio p ^JoL; J ^ '['f - Iwl^Jto 

j J I jS^jo ^ / Ai L iZX. IJ J (l^ — ? ) U j-j 13 Ia«Jwj j l oJu» 

«l?,j Y, oy* jIjSs j L p «j L 

Z,(D) = (D - k,)v{D - k.)p(D - k ir+ ,)(D - k^ t ) ■■■ (D - k n ) (TY-f) 

K-ar + tgr ( n~f) 


k, = ct, — iff, 
(Z) - k,) p y = 0 
(i> - k.) p y = 0 


(rw) 

v 1 ^ J* 1 ^ ■ L(D)y - 0 u'r* vW 
(*•-?) 


(n-f) 

< aIj AA»l^i- C VX 0 ^ < urV^ - * * *■■ ‘ j /' jl \_y-f * < ~‘ * * 1 

y, = e*'*|(/li + j4j* + ' • ' + ^pZ 1 ’” 1 ) cos 0,z 


+ (Bi + B& + • 


+ B p z ? ~ l ) sin P,x-\ 


(r<-fi 



Xjs-* ,^L** / YY Y 


. .,U,jj{A,,A*,. . .,A,)tfWs{fY- *} *^U j-> 

• -v\j- ^~~- i *'.L(D)y = 0 15*vW 


jSlwSlj ‘aJjUa X 'jpOyA l> JljSjjl 

««^jU ^»jbb Jljfiul ^>L 0 l * - ^ ~ 

L(D)y=f(x) (fT-f) 

*L> Cw* l5^ j * oX tjj-*.*"- C'-^i o*os* c«>' 4 ' s ^' 

. • o*J ^JL* "iUK 

(F + i) + l)v = : c + 2 (ff-^) 

. Owl u*»y&£- Jlji-'l |J^4 *-f 

?,(*) = a:+ 1 (td-*) 

J* 

(D* + D + l)y - £e«* (ff-f) 

il?o T 

y,<*) = Ae»* (fV-?) 

*< o«^ • o^ 1 * 4 ' (f 9 — f) Jljfiul 

- 4 1/ 4ii 1J aS* Jbft Ij^S* aJj Lb 


A = 


B 

i - k*"+m 


L{D)y = £<><** 


(U-f) 
(fY — f) 

* o*-l Jl^fiul isb^ 


yM ~Tm e “' ( ‘ s °- f) 

tsW {A® - f) f *^ : 

(d° -* f) 3 (f A — f) o.>J jU« ai;l« j j AifJI . at o-^v & J-x> jj *S < jjlj 

. alL w> k*>j^£ V->->»>* ^li 



nr lWA"* 

• A<>& u*p fc oV lj>,j Jjl *«-£j» *&J.iL*» 

(D - k)y = /(*) (61-?) 

' f *./' 4 

D(ye~**) = e-**(Z) - *)*, = /{z) € -** ( 6 T - ?) 

'CwIk^o 

fo D (^~* z ) <& = f* f(z)e~*‘ dz (ar - ?) 

• (Sr^-^K *-: {^r — 9 ) J±x tsU- *-< \j* 

w* 

y(x)e~** - y(0) = J*f(z)e~*‘ dz {&*-?} 

» 

Vix) - 2 /( 0 )c** + f* /(i)<r*<'-«> (? 2 (46 - ?) 

— f JaS.^b 0>9 . . I - I )>^ 

aS a- -*, .. " . • • (aa — f) **J«»l» W 4—tfU. jl 1 jj < t=~ 1 y{x)— ^e**«*yU* {<5 1 

J/p(*> - f’ /<*)«“*<*-'> cfe (&?-?) 

<3*y**- ‘aJLa « (6?—? ) Jyjj < (61 — ?) Jljiu* ■-S,' 

!»J 4-? ^ ^^‘iOjUca-L JIjSLyl ^ **Jl«*» **lj (61 — ?) *«J*>L*» 

. •±j£ l ^» a-c^Li- 

C*<b V—*lj-s l< .pill* V-'lj* <^J.iLs ^ oVu* l> “f 

Ji-.j-S-, jbij'* lj *aJjL* i Jlia ^I^Lea^ . jlo ^ 

(!>*-**)?-/(*) ( 6 Y-?) 

■ f^jr. V>^ L> D ! — k 2 

(6A — ?) 

4» W 


(i) - t)(D + k)y - /(*) 





( 2 ) + k)y = «? (M — f) 

( 2 ) - fc)w = /(x) (fo-f) 

w(x) = U'(0)€*' + f*dz {9\ -9) 

c aJ j Lu J U. 

(D + k)y = w(x) (9\-?) 

• r^(5* 1 j 


Viz) = y( 0 )e- 1 * + J’ w(u)e*<‘-*> d« (ft-f) 

(Vb . j^jb Itf-p {^V — 9 -) ‘4-bU.^j^i- JL^ 1 4< -kii o>^- 

. c —iji o^t#» (<SY — ?) J-S# 

2 /( 0 ) = o (?r-f) 

5 

m>( 0 ) = 0 

(&Y— 9 ) — —?) L 


vAx) - j’ «*<■-> du /„’/«<-«—’ & < ** - » 

L ^ I n ‘a~ y> — 5 - "-S^ 4 ^ > • 1 " \y}J 4 

< CU<b '~-g 

CD - *,)(D -*,)••• (D - fc„)y - /(*) (?Y -f) 

• >v\$* cl ~- Ja -( j*} Jl_j5ul 


Vviz) - j* <fc, r* <fc„_, 

• ' J’* f(zi) dzi 




(X) - fr,)(D - A*)y «= f(x) 


• ”)b- 
(M->) 





«m - /; 


/ g -l 


,_ '* ) /(«l) <fel 


kt — —k ki = + fc 
2i = u z t — z 


(Yo-f) 
u*> U j 


= / 0 * rfu £ e-*<*-*‘'/( 2 ) & ^j^-> 

. C*wl ( — ? ) *4-1 jLm jl JneU- ‘ fl j yv *.- !^Ua ®S 


jK-ijjj ^jki. r — f 

c—' ( _ r U-lj^UjL*OL;i 1* aJjJj jl^U Or- 1 j cs'.k tsU^») 

L^^Jaji- J ‘ftJjUo u-JL>- ysla- K 1^; • ( 1 — f J^“) 

. Ij dijb >— 



• ilw^j CL.\Sjfi- tjlj* j\Si»jjJ iJSf (jlftiiJ . ) — f JSLi 


bj j*» c^b* / Y ^ f 


J-®— I>f*j U?» ^j* O—^jL-C , jKltjjJ J£i 

u(t) < • ■±£ i y CjbjJ Cxfj ^jJISubs^j^b • tt (0 j-is 3 c«l 

' VJ** 4 -*<jjj—* 1 L r , >-^’ *-? *5|<s; jrt-^ts *->^J J ilw*j C^“ «K 

< J3-ub J^"* 3 Jj-^L S; j 3>** j! J Jljjl( 2 )|kSl 3 ,jl.uu IL 

' i 3«-* tt(f) ^l^la I y, <& -iyS.^* f- Ji « ~ (_3**»5 4 -{ 3 dc—l J-cCis ,^-A 3 i-, oS 

. a :1 

^ <£jj J-t •*—b j>*« 0^*J» w*" *4^3Ij b i_—*S 0(?) -i-^U ^SjS^ljL 3^ jliuj 

^ ciw b e*«3«. L aS ^ 1 ■ k y, 2*13 c? -v ISi jj IS jl aS cu-i jlSjaj^J 

b i_^.lu»^;L J3«A^l tf < 0 tsbrfjb vb~ jfcajjJ . c«J 4^iL 

■ *^b ‘ ie <OiJ*j vsk«3^ v^-" 

9 = -*» (vr-f) 

■*9*9 cS^Asb **-b-»3 «-Sif jj < ^/1 >>3P"3l< . <^—<1 «*b~J < K 0^3° & 

oL Ly ‘ 4 -«l j Lm>3 jjIJ 0I1C JL> a_ i> L^jljI Jjt-i3 J3 jjL b uL a— 

y -—)j I ^3 I 3 * » C&■. . -\:3 10 ^3>>3 -S~Ki - .^ ■ ^U> 33 ^J *K* aI^IwJ yb 3 *i ( AJ e A . , A I " a j* I3 

• <^-*3? jk-lj* J 3 >^ 1 < 0 rfWib b <r*~ba» I3 < 5 Kko 1 tsb-33^ Os' ob-ts* ‘ VfSJ^ 

® J *' i jif 3 ^-33^>V <X i^Wib v^~- lW 

6 = - 2 X 0 - «o*tf - X« (Vf -p) 

L 


ift* 


(YA-*) 


. wv-1 < vb *»3 t#! /UjS3>ift 1 '3 -t i-^jLj^ ‘*J 3 J 2jr/tt'o' K r 4 t!J*’ X 

c 4il^l 4 ^ 4 I 3 AJJ c»b 3 l. 1 is 3 .j 3 J^So i_b^“ (VA — f’) **JjI»« (_^» 3 a^ V^?^* 

■ fw-^* (Y — ? ) o^^-j 0^3^ jl C^b J'jSsj' ^ 

^jr 06 -! (^ — ?} *aJ^U» 

k 1 + 2Afc + w tt * = 0 (V?-?) 

tfbl J 

k-i — —X + -v/X 1 — wo* (VY — ?) 

fc 4 - -X - \A 2 - wo 2 (YA —?) 

« ol^ (jos^w lj i^JU- 

X 4 < w«*, X 2 > «o 2 «X* = w«*. 





Ja-bjva k j 3 ftj clJU- ^I ,\ l < too 1 ! I cJb> 

ki — — A + i \/“<> I — X 2 (Y1 — 9 ) 

k* = -X - t v«. ! - X 2 (A«-f) 


9<(l) — c 4 , (cie , v'«*^»< + c,e-*vW-*‘») (Al — f) 

.^.i J-UdS 

>sj }-=*-; oV\y* ‘j {a 1 — ^ 

0<(O = Ae- X ‘ cos (wt — 0) (AT — f-) 

9 C—.I j 2 ,vi jOj? j ylo T j* i ^ 

c* = V«»* - A* {AT-*} 

lew4jl~. ^ Ll-jlj j ISlJ 6 jjJ^j Tii. L IwjJ ( XY—• P } *ij jlaa 

jl . J-iS^ys *iols jl jl^5il/e L aj*l.i 

' o—Wa c^w^cr- 1 ^ «S {AY — P) 

*3^"^ IS*^- 5 ^ j-l i-jljjol . C—.1 X .ija-j u ~-Le 

cS AOil, _. 


~ — — Ae w [~\ cos (w2 — 0) + w sin (ut — j9)J = 0 


{AY — p) 


tan (vt - 0) « - - (Ad-P) 

j<* • j-** (AA — P) j-* & -i>£b t jl^i* ( t jl^S^ f> 3 j 


t = i, + ~ n =* 1 , 2 , . 


0 J>* Cw 

(AP-P) 


• -*J> ■*»*>»■ (A<3 — P ) j* 

-i-i^y. J-i-* (AP — P) ‘aJjlna jj js-sba l$ljt $ t (t) 

LS Jlj^« ^Ltoa- ' w-Ag^ ji >-j-7~ 7* (_s^Uj e aX»l> . JLL/T^ ft - V - aS ^ V3^-“ 

( A Y— P) 4 jb-. ‘ij) ) 

*-vA<-< )^O r (t -\- 7)j 0*(i) ,*^ *o<t»b< . jbA>l jl^ia <S-, a v » * . _. .. J»li; 

*IS 0 T , ^b ^W,!j 0^1 U 



/Y1A 


t m log — - \T - J?^_ (*1-f) 

«,(( + ?■) VS.’-x 1 

5 jfl , alSiwA cSKiw>l jIaju !_*! . eA*«b " [ _ ff »A B jSJ c^Uj^a" 

(A^ — ?) o^lt" l* XvS^a**! T v>^“ t *Ji' i i 

*A ? > a 1 **. II cJta- 

ki =« — X + v^A* — «c® { ^ ® — ?) 

*» = -X - Vx* ~ wo 2 (l» -?) 


MO = +^ e -(x-vO»-«.*)» (iT-f) 

. .. vi . ~ .,.» ft ' •• « (* » 4jfj*A {^<f — p) ( «JjUo jJ ^ 1®J o^U>- . Cj ) Ci j 

, a^ ah, l^i-1_^bi,^£ .ab^S^l^L ‘*-u*o Sg a* JjAjI, wl^ 
jljuu oJ-ca_; 'Z'jy* j-i < t-ijjw* k *5r ‘a-L-wJ 4 -; <iJU- jl 

. ajS 6 C — 0 J^^*- ‘*biL; <_)>*■ ^0 T <*** * OJ^** <aJL- <^ * J Wj 

<X* < w» { *AJb» ij(#< *5^,T Jl> , a^- 5^ aA*«b '_«l ’ xiJU' Orf* J J V^ 

<^JU- aSjji jl i^pS \j*» jj* Jj a:L . Jj-i(_y. a Ajlyj- fji •! aJI». aaaL 

» A^A AA 'jftLawl^ob^ obL*^/ A_/ljA ^^S-w 

.>•* . CA*.I tS 45i^ ‘ oJU- jA .>,* = W 0 2 • III cJl> 

. aa^S J^>U j*j ojl^s b ai 5^ tiibsl fc 2 j 4, 

4, = *, = -x Mr-?) 

. n.->y".b*v J^ajL <JL a* t a_, j a (y ^ — ?) ‘aJoLujla aUa_! L 

MO - (ci + cjf)«-^' (ir-?) 

‘<x-U-ja. (^f — f )-j (— 9 ) • (A I — ?) ^'3IaU*ja cj } ci 

*Sv=-,l^ : -l^. Lr Lc ‘a^Sj. o **>t = <00^*j A J dff/dt) 6(t) J1 





. jl.4*, *5 <jt»j *< (If — f) > ( HY — £ ) * (A1 — f ) 

0<f-f)L>{!T-f)«(A1 -f) (Y6-f) v ly> 

• J >“cy‘ 6 P (t) Jb£**l <■£* *-t 

9(0 = 9<(0 + 6,(1) (lA-f) 

•^tfbb a^b *,£ — J 0 oki j* 8 c (t) |a£ 

. <Sj>-yS , e,iSy- ^1 a* a? 9 P (0 c « L 7 - •-^*5 i _^£fco *5 l>. ,jT b 

^ v*a ^i!iLc *- A-—* «l^o^ ‘ (j-W- ts*U** & 

tj*— * *^^ jKJajy! < 0„(f) v^.a^L«l< 9 ( (0 * *iy* 

eS ^ '• '-^ ^5* k - ‘* 

\ (ir-f) 

0.7<«<1 (1Y-P) 

aS c _>,i «}L. *(Yf — f) *aJaU« j\ o l, . cm .1 Jj-a^V ‘r.jbs *°J3’ J Ta & 
t — T t Lg-'bj 4-talig—i*o«/T*) Oj^a^la.; Hi (AY — ? ) ‘aJjLu 

6,4-1 4 jlo ( A T — 9 ) e 4-ljl*« J-i 6e(i) *44* lo < JjA^b >iljT byj bs *4jJ,i <^< 
i>fl «■< (\Y — ?) iSjb-ib jj a ajJj . Ayi^ 4-»^- 4^-!)* jl^i» lS ^x g < e _i '“ a-; 

>Jb (_j-»l*j ‘d-laU e 6j I •!- l_j^ 4-W L jA *6jl,Ail 4-. JjAaL cS O-U y>- ‘a_ulo aS I4*~l 

(HT — ? ) ‘aJjl** jO 1 _y- t«J 4jL« tly.S^jix Jj~ i -'b oljTw-^bs 'a_j«o 

■ A* Jj^‘a-»l^ 3 

b I X-« ^1- 1,« ^ . a~ , ....o aJuJ ^1 a^jS (jo>» . ^rj^S-: j&j *1 ^ v>?«j iS^ 4 ^- 5 

J-»ly* jJ • Jy1>> b aJ>Jj >S^c *5 aJ>Jj l5^ 

, ci*>»l a o^ . y_ i j jl j5j»JlaaC« 

' JjUjjS^, 03J J -5* ^ <>v3^iU- J^'y ‘ LJ-^J^ 3 -; 

-Umj ^4 -4 aJ^Jj jS^i j l aS* ajjjj . JlJ la Ao T ^ j ^ ^ ly b, oS^ZjyaOj J 

4a; lfj ISb L 1 * 1^5U ■" - ^j.;^ 0 '- (3 *41 A.l" ; A4 ^ Ia; b ^Ijdj c5J> b-S^ 

4^ I>^*j tsWjy 5 ' ■*?!■} Oe*j >^a£ja. ^ ^j-Ua-U- jj 

d^ .fl i T^jiJxic 'Sjj-t ‘Aul-ibiLal^^ai j^-aJ izSjm C#y~^ • *> ‘ 

0*f*j 0^y*“^C«f^ J- 4 ^ tSjy 5 * j** 4 ** ■ -^b^y* jb—s ‘j^- 4 b ^Sy*- b 

. a;la4^ ^.jL 'jL ^f.j uSjj j\ aS Jy-S'vy* ^r° C5^"b* 1 -b-y .jl&ajyl 4-t 





r «1 /<jM J^U *** 1 


«-k>b o** vJil . Oe»3 tsrfW^W j* c vU c ts^ 0“J *^3 

l.i y t* 1 ^aJ . >i»wl^Uj L i w» bJ -i £< b ijL Ufji; Oe*j «S C*i»l «b^S 

4^9h*» <^< o«f I • l*>i*b»* pL: t&ij£jij* a*L o>»*3 ^UviL?- a^jjj 

j~.lt ■_ iJr «a«» ^ 5 Lb I - a, j—_>-• ji>b 4^3 a j jSf a* L *J)Jj t5j.P^ oT>^ *£c**»l 

. A j- 4 Ji.'jS- < \.‘^‘ > - <J^ ^ - ’. . a,; < j- * - T *. ' .o C^liAo 

A* jl aJwU ^1 a*jS c? 3 -» . jljji ^s-jx *>j>» ow*j cr^“ ** 'j tflsJai; 

tSjt~ tSAab^jAl* 4jjjj ^y ^ iw 4$ CS-'kj ^ lS>>" -^JS 0 ^yjiS 4jl^;l 4-/ 4j>lj 

• (j-^ 3 ^ 03^ 3 ** 0*0 U j -1 -i-ft jki^sy. *J»l; 4^ b AjS' t y, 

*Sjy I A «4 < j r ^j ^1 ifSb ,_y;U»-! L>- J& *-t 3 oy^j^ <Sjyty j& 

,jAj£ jiaSijta L{ «15' ( _jT ) A*t»3 Jj—» t^AA: (jlaA Lj 3 4iai3 i5* i- o Ao Lw jA L t$U jjJ 

tki.- iL; y^ 3 j&a ‘«4,ij(_)« t£jj-/I f 1*5 ' 0*0 *-S"1SJa^l _}l <J-ol» Aj-~hS jl 

tSjjjl 4 -L~.j- 4Ai C>^*j U J 3 J 3 U^*j Orf ^ • A~-J Aftlyi- ^Uj La jJ lifij 4 AaLAo 

b I ( C«mI 4 AAj S l£)I 4^« « 4j Ij Ctirfllu 0 AA Lt*£ 4 > 1^4 * 4_/ 4-J j j^jJ j I 

4-L>U •Ss *-!>J> jS^« j' [_s-»'J*“ ^ 3 * iSjj-'' ■ l&A' ls^» ^ 4~ >». a T ^ 1 ^ ^Iaa.L^ 

Jp • S>* (J^sf 1 *>3^13* ^tff* £33^ 7LP* Oty**J~ J 333 j' ^ is^kj 

4i?o T * Aiiljob> 5 (*5 ^Ua^L^Ij^I^a^; Vl! 3 V L 3 O-V-3 0**j T, 

• |4-y A <£$j* 4-L»b <^j istjc 


T, = 


(U-f) 


H ~ »n 

T, ^ 3 J 3 O^j ' JpJ}^ *JjJj £y> j\ j!&*jj} 4^ 4AaIAo ^Ia, 

• • i " -A® 

ZT * LJ~J3-! ‘ 'VSu* *3 <3-»^»-“ E>* ^ t5~3-V- W/*“ Cw'j °^3^* 03^ 

• Lf* ( T~*W- 3SJ *3^3 CW*J ‘A-lS'ya- lS*^K Sg 

«(/) = a COS {ft — $) ( ^ — ^ ) 

• *»A 3 * OiP^- (YO-f) 


+ 2X ^ + tV0 * aKp* cos (pt — 4>) {1«» — f) 

at- at 

Ayi^ ov^(ao-f)3(f<l-f)^-iU. . AAA^^fc*; K-p.a 4 J 

fl,(i) = ifa cos (pt - 0) (1 0 ' - ^) 

(l<>1— f) aJaI** j-i . (100 — f) *JjI*« 43^3 JIjSajI 



M = KvW ~ «o 2 ) 5 + 4A’p ! ]~ ! 


^ b* / To X 

(UT-f) 


J = 4’ + tan" 


,-. 2Xp 


■ P* 


0 »r-?) 


(jl^b 0**j 2jr/p wjli3 ’ajjA *<3 AAy-A 

jlt;#jjJ '<jS*»b*.i IjAf. L^>J/L $,,(/) 4—»b 09 ? • AjIa lj^-**** 

. a '«A»lAbo**j <^Sjfi-'S ( . f^b^ 

*-.Moy? • ■ i j ,J JsL»j ^U/uljb j o**> vjLs 4 ->^ J ** j*-;0-4>;U 


5^.^—k jJ <—Jli V 
: 4—4 IA 4? Jf|j< AJJ 


~ (jU>aj 3 J jKjtjjJ St - c-J < 
• ^*- 1 ^ jr" jyj*^ « 


>f« j oS>»- 2ir/p *>33 A 

i Ij Uiib»4A« IA j_-—" i . A i3 A » 


. c**^L:jUj a^Ia J£&>im«3 c^L jl£;«j^J cSL jbj A*b»_.b 

JJ»M k-krfl^ b ^9 l> |_b—ijtjij J O^IaLu • f — ^ 

. ,_b». , ^tLi o^b 4*a {f —.^) b (T — f") s aJaU« v=f 

. A,Ia A 39.3 e^b Vw 1 ^ b a-t 1 -*- <s& fAtjb a->j£ 

lj b£- Ja-^I^O 0^1 A 1*4 A3I34* iS 3 4-33^ 0^0,- « Jlio 

o^U.jltSjL~*: cb-isU -^riS* < A-LfcA^I; ‘Wz-’b 
^3-i Lf o Jrtlis < c-<b i^l^L oSeAb^jLi- J-~^bbA <S. v l r^ • 

■—lb* t'jgl ! Jlj£yl ki; ‘aiLs! <Uf AaS^ ijA-e *»JaL. jA a£ i^A^A^b iSg jl 


—1 jjL» > 


fc, ) Vi - 1 Jii~A V 1 *? 

‘aJaLu «_5b <_J 


■ "“ u“ ^ • X "^* :; * V^’/® LT-®.} t £-*• 
IjA-TC LS^Ia ,.'n*A-=^» (jUi- Je—Al^A ‘aJjUo £* 

13>- < . Vi.~ • b L l—ij 1_^e *S” ^4 Ij J ji iC SjtO , ( -Im’S 

t y (j- 5 ^ <5j~ ^jy° y b 


•b* (a-<s) 

f )^s b Jtf— 

JVV^- 3 AJ^iu Vi I j± ^3 


^joLs- 3 rfl^ljp- 

, "ill* . AA;!a { j^>y>J^ i (jsb-ib j 15 3 b J *- 4 jA i_-iit a 5 (V^ i_ 5 -a-*- 

• ^L^b t£j~ ‘a-U-3 ^ a 5 c^Ja:;! ^3-j.A j<b " ^.b" e* 


2.5 


0 «f~?) 



[>**•> c oJji» 


J*j cr 1 '^ i5r- ‘*4^ a 


*"'ty*<^ fk sin x • jj^c****’ 
( 1 «d — 9 ) 


V 1 , x i,+l 

l o (- 1 ^( 2 n + 1 )! 

log xt tan x i cos x*u:U "^Uoi." ^UiT ***5- c.ljSi 5 o*** 

. ii—1 jjU ^T^JI 3 cosh x i sinh x 
ttjoJb U A&6 tS Cu*l |_j—i 1* 

-L-.i jii, I, L _l Tt ^jljju ; j *&JoL»« tS lj o\ > * » jS I . -xx^S^ ,jj -x-o 


•ill- / & tj*J) 4 

ur<y~ o^* 


<is’ ‘ 


IjJL *O c dJ .} t*o dS d T < 1 r ««■■ 1 *i Xj j< C*J* < l ' o 1 

1 *< £rk Sg . ±£(£1 <~\j^ L> t>>U- £{k ^ ”U 

, Xy, AJfclji- £ tSj“ L -^ L 

*aJJL a* jJ j 5 jJaJj«A 1_> ^{x) OJJU IS**^ ‘ (Jk* (J ^ A^ 

( lef ) 


o j*} **<-V Jv tr” ^ 

y(0) = 1 (WY-f) 

V'(0) - 1 (WA-?) 

cu.k JU . = y(x)j#b {1*A — ?) > ( l of — f) c^^IjU. 

l> ijril*-' u - i . (1 of — f) Le'^ljjiS •y(x)= e*^S^ 

{ 1«A —f)k( ) °f — f) (lef — 9)o}y iSj- *« oln# 4 

otjl-il" V*>?“ ( 1°? — f ) o'j 5 tSj~|^K^i5* ^is* v -**> c; ( l 0 ? — f) l» e* LS^i • 

(1»A— f) ^ (^of — f) e* lt* 5 .? • c ~~' (1*A—f) ^ {1 of — 9) 

, ( lof —?) <5j~ oV'tf* *J (SesAj 4 ' ^U* 


( 1 *9-9) L = Oj-i < a: 


2 / f’n^ 


d*y = dy 
dx * dx 



f dAO,^* (1»A —?) ‘*JoL» *i a^^L/x - 

(n»-?) 

jy^Cx** 



‘-Sfjif* ty'L- /f O 


d*y _ d?y 


dx* dx 2 



d’+*y _ d*y 
<fcc n+ * dx n 


(m-f) 


* ( 1 «Y ■— f *-{ #^2tfX = QtS^ 4< 


(nr-f) 

(nr-?) 


. .isb^ *-t 


( <oA — ?)j(>oY — ?) t-. i».yyn — 0 ( ] 

y (M, (0) — 1 n-0,1,2, ... (Uf-f) 

X = 0 J>*- 0^t5»ll ( 1 »A — f )i ( 1®? -P)o 5 )jL»jJ aS y( x ) 


y(x) * V (lli-P) 

».o n ' 

y u, (0) l*~ i- ~* * *-p~ ■J” ^LJ> } \ f — f 4 jliC-J L j 

: 

»<*> “ 2 5 - ** u»-f) 

n-0 

L>- .il* b lib AjJjl {LfiyjyjJb ‘ ijijjA* ■ I <_slj^ 

AuL -bjl^i j J jl s-ili^-1 jJ»U^o <Sj~ • A - j S 'tj* 

0*1 ■ OjSo***o 



»<o) - 1 

s'®) - 0 

y = cosh * 


«Ps 

dx 3 


0 


Oiy-p) 


(m-p) 

(tn-p) 

£*b 

(lVo-P) 


(Hl-P) 





y(0) = 0 
S/'<0) - I 


y = sinh x 


<m-» 

(ur-f) 

' Ah* b Au* 1 *- 

(m-?) 


'4-1^3 A/ ^ £<b 


1 tstv^: 



a-.-o 

ox* 

2/(0) = o 
j/'(0) = b 

.^r * 

( VYY — f-) b(ua-?) JS^a -^b-* 

3 / = o cosh x + 6 sinh x (1 YA, — f ) 

-F)j(m-*) b (nY-f) tfitJUd.x.L £ ok 1 • 

iS hi- jjb *-» b-^J A^Ll A* <j#U-£rbs ( >Yf — f ) b ( ) VI 

b e — * • °*^- i tks ry • cu«. ja- (1 TV — f) b (1Y6 — 9") && **JL«t u-l y* b 


<Py_ 

dx l 

2/(0) = 

y'm - 


{ HA - f) b(Hii-f) j* b) a t*«A 


e* = cosh x + sinh x 
e~ z - cosh x — sinh x 



^bju 01 * -b-f 

a*b <S a-Jji 3 j c «JaL*« ‘a_L—, a. !_> ^~Jv*o"b- 

gib 5 0*b’ Ax* iS J O^b. f^b* i$b-< ■ °>> *AA ij'*" 9 b-A 0 

Jii-cS* '-Kt^,J-ij . b j' Ax* ob 3 tfx~ 'o»b- 

<^x- ,ji3j « ^1 a^b . c^J A-^A^ *JaU« jtiu* b C^b AA jl 



/v«? 

4 I Jl_ Is a;J • Aw ^jl,w ( V — f ) yt3v jA ftS" j^LqLa t jJ=La« 

• J x 

3 a'a^I^*. jlj* (s~js< ±jy ' 'a** ’ju 9 ^ iS^inj-^**-. 3 • 4^4>?> l* 

• J *** 0 B t» tSj— ts 4 -k-< 0 **»^ * i «“A** u P'&T 

Uf^b .t-9 

3A-0 r(i) = 1 U j*j Jj* '*JjI*« _,a r(z) 15UP 


^ - *(«) - D 


(irf-f) 

‘^ts* '-V** 3 i{z) '-r*s* 

Or?-?) 

iRe (?) > 0 o T j J ^ 

ton 2 (l ’“ 1,1 M ) = °- 57721 » • • • (ivy-?) 

ftAtilwtj In r(2) ■Awb" ij 

r(g) - «tw _ f |lnr W)* (iTA-f) 

»^0 n ' 

. 0-.1 jI^aL 

• ^A o’^V* 


^ > .- T + J^(_^___^ J ) 
Y A- 


In T(e) = (s — H) to 2 — 2 + H to 2 a- 


Ml,I 


k(z -f w)~<*+» ' 

(fc+W+2). 


On-?) 


•SfC*)^ w* • ^ A(_y A»^w T(s) lSj- -k—< {1VA — ?) ‘*JaU> a- 

(5U-A<2-}- ] ^aIAjI^SL, CUw I ,jwJl> i. ~<i^l U- t5'_)lA ^Lt ( Iff— f ) ‘cJollW jA 

(ScJa (IV?-?) ‘«JaU. jA * 


^(3 + 1) = ~y + J (-J-J - r r- 1 ^ 

n r 0 V” + 1 * + »■+!/ 


(Uo-f) 





^ n - ^ - ! ** (\ X* — f) **■!•* 1“ J» i' 

idr w ' ) + T+ trb (,Y, - f) 

* =0 n = 9 

«>+i)-*<» + j o (?T5- 2 -+T+l) . On-?) 

U<j < 1/2 «-f (if T —P) CU-lj C-*~ cSj- 

;-( 7 -. 4 r) + G-Ti _ rh) + - ■ (,Yr - ?) 

*(* + 1 ) - + i (ITT-?) 

. Re (2) > 0 o T j? •* 

b £>T 1_.1^*. J JJxb c «JoU* (> ( ) f f — ?) e *Jol*» 

#(1) - -7 ('t»-f) 

o^-> . n j2=n • -Vj Yf — 9 ) 

(iff-?) c JjU. jl 

(K»+l) - -7 + 1 +5 + j+ • • • +\ [IT?-?) 

* ( 1 Y 1 —?) ;( L JU 

In r(« + 1) = In T( 2 ) + In 2 0?Y-?) 

•C*Lk^ 

r<z+i) = 2r{2) (ifA-f) 

•Re {z)>Oo T j J4S 

UlS^t 6 1 ^U^ ^15 r(l) - 1 -M t, (ifA-f) 

< «LJV^ { If A — ?) j'<2 ™ Titfb* ®-s • 

r(n + 1) *•= nr(n) ** n(n - l)r(n - 1) = n(n - 1)<» - 2)r(n - 2) * 

= n(n - l)(n - 2) • • • ir(l) = »! V ' 


u“* 



/foA 


r(n+l)=»! (IA'-F) 

. u*»l tl ^,Lfe ■+- b £ £*b n £*>-o jtf'ilSe ^1^ 

il—• < j-M i-5L ; iv Lm.. ja.; «_Jx I Ul? ^/b 

r(! + i) - J~ e-">*—du ( 141 -f) 

• •*« .>£*-« O^i# 4 bl? <5>" t> {— f) **-kl** 

<_rv~' • o***' 3 ^ r(l) = 1 tS^Lj; ( Ifll — f) j J 2 <= 0O' 4 * J b 

t 

to{z) = T(I + e) (l6T-f) 


r(r) 



. UIS £<b , y — 9 

'. = 0 J^ o'? 5 iSj“ *-£j ** l» w(e) ^fb 

to(«) = tt<0) -f w'(0)z + ■ ■ ■ + ” 7 ^ •*' + ’ ‘ • (I &T - ?) 



To 1 f^>>- ‘JjU 


is* (1 <51 — f) jl 


. jjS»jlc^l ^U= 


2 ?“/.‘ On «)■€■’■ -i 


1 /rf“ic\ B r« (2 In u)* 
nt \d2"/,=0 Z /o n! C 


.*)- V!a„, y 

J^ o it! Li JO nl 

j* O^lS* { Ui9 — 9) j-i Jf^Su 1 ) '■ 


(* ln «)! = 


u>(z) = r(l + s) - f~ ( 16A-f) 

b- .y-f 

«—*5-^*^ jij <^jy° *1 o^** JfjSS-5^ ’a-Lf—j 4^ li; 

B(:e,2/) = j * «*'» (1 — u)*- 1 du ( I M — 9 ) 

A ’■ [ A'-. . tj If l»i? ^ Elf |^fEj2 4^ 

^)-T(TtS 


B(x, 1 - *> - r(x)r(i - X) - /„' 


(Ifr-f) 



j-iLj ‘S.vi /T1 


dv 

1 — it 


11 + “Kris) 

_ (1 + w) dw ~ ivdw dw 
1+to l+io 


(iff-?) 


• C*-* 0 j* ( If A — f ) jj Oif** 

. ojS <x^«.L>a J a .Li.- > «c !_>£<->I jt 4 jUiwl L/ la ^ i c *** ^ O ' ‘ 

{ 1^6 — P ) 4^ 

rt'Td " *> " ffiTS Of?-?) 

ij-il j jl^sL-. Ul£ •* Ow*«J jLu i£~ I 

A; \y* •»*< js.) "V*® - ( J f f — 9 -} 

r(H) «= \Zir (^Y-f) 

v ^-ju 

J 0 y \ w <*t® ** ir CSC are ( 1 ?A — ?) 

aS lo^l . a-^L^ j-.) Ji. ySjj L " Lv »r -.. l> 

w esc xt = i + 2x 2 ^i ~—l (1M-?) 

*=i 

(IM— f) ’sJ-il** b t, Ij (( if A, — f ) l _ rv ~ 

(j=r* • ‘S*—I jtij jlj* *< *JU*« o-l^£_>s- i -i*T 4-l^v a^ aJ^s- jl 

f« «j*-> r 1 tO 1--1 , f« to 1-1 . 

f = / 7—7— tfu> = / ■=—:— rfw + / ^—:— dw (i y o — 9 \ 

Jo 1 -f w Jo 1 -f W Ji 1 -j- M’ 1 1 Y r ' 

_L_ = £ (-!)*«?* 0 < w < 1 


( 1 Y 1 -F) 





&*** 9 j\j3 (1Yo h (lYY-f) 5 ( >Y)-f-) 

< ^jS { >y* Ij } 

7 = X Jo (-l) t t« i+, - , rfu) + ^ f" (-1)*-'™*-*-'dw ()YT-f-) 


Jo ar -f- fc 

(m-f) 

« 0 < z < 1 * fc > 1 ^ k « js^O*** 

■ 0 < x < I ) k > •* 

f ( —1 y-he*-*- 1 dip « ^ 

J* X — K 

()Y&-?) 


<_>*< 

i _ y £l«? + y til 1 

A x + *.?,*-* 

OY ?-?) 


0 l ^t5* l> 0 Ta ^ 

7, I + j, (-.!). (_^_ + _A 1 .) 

(lYY-f) 


L 


OYA-f) 


<*>^U 

+ 0<a!<1 

(m-f) 


(1M — ?) **J-*l*» jl Jl» 


(. j—;-<2tt> — 7T CSC irX 

'0 1 + w 


0 < x < 1. 


(!*•->■) 



1 ^ 4 * /v \ t 


J-V >A~f 


JsO 


J ‘aJoUo t \y- 


S + ;2 + 0-?)»-« <«’-'> 

J*»/ loj jl . (_gl«_)L-. i_jL lojI j j J**-. Ja*«ys tjii^l jj a5 •A-i ' jL. gi 

j ‘ *V «l ' wwloI ‘ ^ 5 *© Jit** 4 jj aJobta ,^1 ‘AjJlk* 

• 'SjSj*’ c o4*’ 


‘ (1A \ — fj^n = Oo^** j4* 4 


(UY-f) 

Ja^l^a U ( 1 AT — 9 -) 

(ur-f) 

(Uf-f) 

• ^lS* ‘-V/* 2 |Ss*>\s* «/tt(«)4 J** V/ J—t £jb !^>^> 

Ijl^-l^jL* j.u(iAf-?) b(UT-f) ^jLu 

!flji"! i W + "' (\Afi-f) 

5 

y “«-J o ^w (u> - f) 

_f)k(iAY-f) uf-f) 4 (ua-pJ^^o^jIi 8 4 4o T «* 

• ^ 0 * 5 - 15 * ( 1 Af 

< .i-iL is_r- Os:* f * t r 


y = J 0 (x) - 1 - 


—r 2 
: ( 2 r)» 


( lAY-f) 


, j . t? *LiU4jlAi*y» i5*.J* *-< r sS^Kia 

wliaiafL^j y 0 (x) « ci^.1 0 * 5 - ti>» l -5f o>?J ‘ •*&•(* 4^ tfljl ** 

, 1—.J li-^, JaJ^L a vo L !^k-3 . >- < x j»Uu <5 4* ** 0 T 



nr *aJoU, 


co ‘ x ~t L mf (uA-<=) 

t-o v ' 

-i-Lcos x s J^x) o*’ 3 is)** ' 

'h^ Y 40^, aSLcOS Xj y o (x) 2<b J J . Owl oJIm ^.1 ^ AL£.L 4-/ Ll-o Ira . •--- 

tj-'b.jj ^UI5 «/ 0 (x) < o«' -^yrs b • cX~y x Jj^ b • o~ I 'x x = 

0^1^ Ij^b i Au Sijfl JjX/ 4>lj jljjLSj I t£-x£ 4a X Iji I Lo T ^ U&AB b ^ < O w Q 

w = y y/x (1AY— 9 ) 

• >*i “aJoIju > ^w<^ *Ak>» *{IAY — f jO 


! + 0 + ®)~» 


a-o^U-^ij A; ( 1 Y° —?) e «Jjb. - X'-Sjh ts|j-f 


^ V 1 ^ 3 

Ml = 4 cos (* — 4>) ( H Y — f) 

4*w ( — ?) 6 aJol*. a~ *>-^L *U<lj ok' j' ■ .4o^J° 

y = —?=. cos (x — 3>) (MY-?) 

V* 

Ij ( Ho — f ) ‘4J^U« J"> w ( 1A1 — f ) Jrf'V 1 4-iliiA.I b <£ a*-y 

. AJjaAJ _>i*» < x —* w Ls'j* -*j$ V^x* ^ 5 —“S V ol^O"* 

X > 0 kS^JI & Aft ^ o'"~' 


Mr) - (~y [cos (* “ j) + P(*> 


jj Iw T x ij-b-* - jx •* <S ' j ' ^ 


/ *< I >~(l)‘ >cos ( a '-3) 



** jo(x) £ •**•*& 0 ^-^°**^ ol> J £ 


i+g+O -*)*- 0 


C u » u i imfijO JaU 

4^ U®>* ( ) A ^ *Aj*iU« J*i 


y(0) = 0 
J/'(0) = }-2 

O^Jdj 34 Ji^o U 

. . . a- a:’ . x 6 x 7 

,W “ 2 2 J • 4 ‘ 2 s • 4* • 6 2 s • 4* 6 2 • 8 ' 


C A^J^ I ^ j *> aS* 

(UA-f) 

(Ml-*) 


^ x «+l 

SinIt = i Z <_1> ‘(2FTl)i (TM-?) 

— £■) 6 4JjL»o ; n-_. li-a . cu^Uin Ji(x) ^ jo^Lw (to« —f) ‘aj jl*» L 

a5 j^L.,^ 4 (’foo — ^) W ( JAfl 


■j— cos r — — sin a 1 


^ : = Oj«i aSe^tgin***-^ <j->ki> J fa) 

Jjil <s±£ L; fciJo .^jJj . cl-l 

,n >2 csLk • 


*v + kit + ( i-iV.o 

dx* ^ x dx T \ x */ 


c O-Jjl Ja-f Ij-i jj aS 


»(0) - 0 



f ^ e *JoU. 


y'(0) = 0 

<X (jly; isj— Js—. . n > 2 

o J5 -»«., ob 5 ^ bn = 1 j« = oJ»^ 


/.(*) 


■Hl[> 


2(2n + 2) 

x* 

+ 2 • 4 • (2m + 2)(2» + 4) ' 


JnW - £ 2 n+ 4lri 


(-!)**»+“ 
2 n+ H-'.r(n + k+ 1 ) 


n * -1, -2, -3, . . . 


( T<»Y — 9 ) 

f-iS& *-r b 

(T»A — 9 ) 



• T ^ 1 <° **-£.>• J*-< fif^ 5 — f 



tH>kj lx\f 


ig**} } r - 0 j 1 a^^t.w'< <L; ^ i«.»& gifl X A_uU <71 > 1 ’ >4 ^-'^> i_b“< £; (j5 f bi 

L U>4JvO I A A.'.-.-t,. ■ j < c...»tf '• ob L.J./ (^J_j ‘ - VI <j L»J-i J** 0 X 

• J>^ x 


tA +jy> J-*y I>> 

a>£,j* j l^ii. t j I (YoA — f} *aJaU> jl < ■i—I jv>-o 

J. n (x) - f-l)V„(x) n = 1,2,3, ... ,{T*1- 


o-*^ f ^ • 1 - f 

jltcjl . tr—t (jl ^Jt}(,x) <J~-? <vb • **}- ( 1 AT — f) 'sJaLm a.; 

‘ftjAU*1j~j < Ail^ <ibjA Jo(x) vy - ®* °jy° *< i5j^ J v'j^“ 

" yu> ‘c^y ,J*y^ ^b" I J £*b jjJ . o-JfjA %VJ* Js-^I^A *«JaUi ( )AY — ? ) 

^J5* Oi 1 J 3 -V=J t (x) 3 <vb CM^U 

xv." + uf + xu = 0 ( T1 ® — ?) 

xv" + v' + xv = 0 (Y H — ?) 

f^jS" ^ (kAjl «AjS y^iti jA 'j (Til — ?) g V jJt tj (f 1<> — 9 ) ‘^JaU. jfl 

« ^a 

x(u"v — v"u) + u'v — v'u - 0 (TIT—?) 

: O-A,. 0 ! A5- f J (t It - ? } <^>j ( 


^ [i(u'y — »'m)] = 0 (TIT — ?) 

x(v,'v — v'v) = B ” (Tlf —?) 

< Ayi^y. 4*wA V*z y (Tlf — ?) ‘aJaU* j 1 • O^jA 


t'v — v'u 

V 2 


B_ 

vh 


(Ylfii-?) 

L 


A M - JL 

dx \i> / v 2 x 


(Tt?-*) 





i-4+B (% 

V J V 2 X 


n - AM*) + f Jj^i) 


_J_ =i + i + ^ + ■ 

xJ,Hx) i) T 2 T 32 T 


, jl c*-l o.jLf ( t IP — P) 

(T1Y-P) 

‘ V = Jo(.r) o>e ^ 
(TU-?) 

. . s v. g i ^ A 

O^i^ 0 ( 1A(3 — P) jl ooliwl L- 

(YH-P) 


J '^I-sh = J ^(^ + x i + m + ) <"—*> 


. (ua — p) *«J>»i** j 1 e *<»iA2-.i if 


J ^h0W) = Ux)loex 


+ (* - 1< + " )(l + §8 + ' ’ ) 


(TY1 -P) 


n -0.1 



• 1 )« *Vo* fiV • 6 — f s£~ 



/n* 

I Jj/j <& 

(Ttr-f) 


v - AJ,(z) + E jj.fct) log * + |’ - ffg + • • ■] 


-r >*» O 4 *!- 5 


( JVY — f) j-i , e-J ^>1 c^liy ^ ‘ ( TY1 — f j-i 

^jr® 4 -! (TTY — F) c«* W • C1 — 1 ®- xi ‘-^t^ 2 

u = Nv(x) = | [ /oO) (log | + 7^1 

*1 v 2 /J x (YYA-f) 

*V 4 128 + / 

• j^T c— J isV-*3J U o’Pts 4 

A r ,w = ?[j.w(tog! + -,)]+ ^ ( (TTf-?) 


“»- 1 +5+S+ •••+S <m - f > 

4Lf <L«£ '—-'I V? L^ £*b L^/ (J.f-J-J £<b 

J*» — 00 4^ log! -*0cslj' «-* 1^3 ' ^IS* ti** J*° °-*~ 

Jrfb *4^0— Ipl o-ltjfjlj {YY* — f ls^ 3 C*^ 4 * • -^ty 4 
<x > Ovsl^ *< & oV'u* • J 3" u^i*>-Nc{x) b 


w,i= (fK , -i) + ' ( ’ ) 


lim q(x) - 0 


[""(*-!)] 


(ui-sO 





vi >i«l^ ‘a^v* tJ-*j ‘aJjLj J v (x) -Vo(l) < J'*"‘,“ <. tyk** vAp 

. jjl j p-TjjJI 3 ,/ 2 (x) 4-s ^ 2 (x) ' </i(a:) *■< iVj(x) J&i«M> ^^ki- «_*^P 


• «jto > 


iV.(s)-f J.(*) 


■to ( io «5 + r) 


+ 7 . 2 . 

V* (n — wi — ])! 

L. 2‘-^m>. x 


£ V ( — !)—■(»„ + 0,-t.) 

2**+*m!(n* 4- n)! 


x > 0 ,n = 1,2,3, 


: fr'r Cw' 


{Tr i - ?) 


a 0 = I 


o T p 
(m-f) 


{m-M 

JJ -^C5‘* J*j °J3*» tfULylj j 

A 7 _»(x) = (-l)»AT n (x) n = 1,2,3, ... (nT-?) 

. j\ liu-J ojlfX (JAl — 9 ) J-** *aJjI*» 0«Pt5^ 

y(x) = AJ*(x) + BN n (x) (TT6 - ?) 


J lp«J J ,J—»J . 1 0 _ £ 

. _}! o-«l o<jLfX v **-?*j“ iS^< d - *** 

S + il + ( 1 -^)«'-° tw-»l 

^54 jI vV i-1 v 7i t£ ks^S (YoA — P) /** y^ ■ '— 1 ■*■ & * * ^^ A (»aS* 

# ^f =J (Y°A — f) ji <n = *-! • °'»' 1 p*jW 


«/»(*) - -y^j~ sin i 

7..„W = % |i|)- 


(rrv-f) 

• <vj'- J 

(m-H 



/fT< 


M* JoU ‘ 4 J. 1 L* aS ^*1 o-istz < j<—fto jlji{ Y«A — 9 )‘aJ-iL® j-i I jn=~vfl 

‘ (Yff — ?) ‘*J>>L. J_ t ) J„ gjIjS o—l 

Jj' ‘a-La- <&Jl* ^jlu ( foA — f) Ijrfj ' ' ' ' ■ " ••■• * ij**- JS^-: J-p) Jp • v 

— f") O- yn '-'J -* ■ ~3y OJ»l^> O. l—( %—r L J_ t ^ ‘ i - L - ~> - aS^jy&j J O— 1. Li* £'L J f 
o^r #j ^jy°^ ty**-*;*-* '*-~y ^ J~f y*yr Oeris^ 3 • ' c *-*- ; jIAk (Y°A 

•^ 15 * 

y(x) = AJ,(x) + BJ->(z) {Yn - 9 -) 

aS jIo o*-" O^cs* ( To A — f) j* *»*>L—J L; 


•?-»(*) 



(rfo-?) 


J-»-»(x) = 




c 08 a: 
x 


. jl o—l o-jLc ‘aJjU* 


(Yfl -?) 
V 1 ^- ‘ ’ ^ 


» w " a/I 


(A sin x + B cos x) 


(TU-?) 


iljjJj l iMja &>y*j £<l>3 

v is^} } N n {x) J^JI '^~- 1 ty^n^s J—: **-*-»l" V 1 ^ & *■< 

U<“-j> «-S ? isWj A r ,(x) f W • °*“ l J-v(x) J**J-s 

■ 

^<3-^ J~< ‘JjUjJ (1) 

Ja.V' iV a (x)&««» —* nij-A) (T) 

f^is* ' o~i 

A r ,(x) = [^„(a:) cos jn> — J-»(x)] (YYY — f ) 

9 

N n (x) = Um N,{x) (Yf Y — f) 

o*/-(*) j J,{x) Uci ^ts* ‘o-IjI** jJ AT,(x) < ■' ty ** 0 * ^9 



YY1 / ■* 


{ YY Y — ?) “*Jjl»»«u 4 ^y:L t c*- vJ <-Sj j> ijr^s ' Cx b - * 4 }-^ • OlJSjL^ 

y v b) (Y o A — 9 ) S *J . sX. ;;u » fi > ,jks- ijii—o N, j J , f jl*» ,/_, 3 J, 

jltsjl ^ ’S i»wLm \j (Yff — 9) s {rt**^ (Tfr — ?) jj> 

s »jjU«Ai;u (rn-Mw-W • -vV *—»MTn 

JO* n <5^*3 tyi*- AT a (x) j /„(x) ' Orfl*k< • ta -W ‘-^f J*La {Y»A — 9 ) 

v u ‘y i i i > JAC <3*_> I 4* J. « - —a <—«_! 

y(*) - -4/,(*) + £#„(*) (Y TA - f) 

. C-.1 (Yff _f ) dJ^U. vW 


. n-? 

: o.j5^j! o^tr* b (Yr® -?) j(H*-*) 


W L V V 

+ i sin (x — ^) j 

(v ff-f) 

«*) - «„(*) - [oo> (z - 0 

(rrr-t) 

-ism^-0] 

Jil— jyl^ L 

■/«(*) + iNt(x) ~ e’ <1_w<) 

(UA-f) 

/»(*) - tWo(i) ~ 

(m-f) 

iS^jlS V^l^el^, jO j^» 0 TaT c 3 y ct ^U- lyl*®- V>£r 3 ■*is*- 1 U*» tS 

^ 5 '“* >> 0 >aU 



ffo w (x) “ Jo(*) + iNo(x) 

(Y6 o-f) 

ff 0 «>(i) - /•(*) - iNo(x) 

(Til -f) 


O_jj-o V b 

£j^ JSi» f-b 1^ ff o tw 0s) < >a-» £y JiiA 

i" 'j ».“>(*) 

jj^O*** 

. JJab ^i-= |«j>i 



/ VTT 


HS'<(z) - J.(x) +1/V.(i) (VST -f) 

//,"’(!) *= y.(i) - <w,(i) (vsv - 1 ) 

Jia— H,™ (l) )W,' U (?) £-'?3 ■ l' 1 *—^ (*3° 3 Jj 1 ‘3- *3 

( Vffi —?) isW- »-; '33 J-* **JaL. ,^y-* N,)J r '333 


* C7/,<»(*) + DHSH*) 

■ —3jej ~jyz A. 

(vaf-?) 

f33'3 jyk. 

Jim Hq 11) (x) «= e »(x-rM) 

(vaa-f) 

3im ff 0 (i) (a:) = (— J e -,-( *~ ,r/4) 

*—* + •> v^/ 


«S jIj o^is*N«3 Jn ^-r 4 o 5 *^ j* 

a 0 lia» 1 L < ^,.1l^j oj^jLc 


(T6V-V) 

lim J n (x) «= (i) 1 COS [a: - (»r/2)(rc -f H)l 

(VSA -f) 

lim N<,(x) = ^ ^log | + 0.5772 • • 

(vm->) 

lim TUz) = ~ (n ~ 1)1 (|V » = W, ■ ■ ■ 

*-o * W 

dto-f) 

lim N»(x) - sin {* - {tt/2) (n + H)l 

(Vfl-f) 


* lay'-nk. 

lim #o (,> (*) = — log % 

r— *0 * * 

(TfV-f) 

H5 "*(»>■ 51©' 

_ i(n - 1)!0" „ _ 12: 3 , . . . 

(VfV-f) 

lim H,<*W - </b-*n*»w 

(Tf-f-f! 



rrr 


^5A»- c ij;^»v» . -UA-J^y» Ij iJSi* £?t; jl tS-V*^ <j»lj-»- a£ 

. *,1^. (m~?) j {Yf Y — 9) «^U, j-ittfU L,flr„tt) 


jA J«- £.1*5 . \ T — 9 

lt.J-****’ & LS^r ^ 0 J“* fit *? 3 *-t (( f — 9 ) J£i) J-^ £ : V 5 

. A^I«J J&f&i U ■iAtLjj! (^3*** u» 3 i a ‘~ ^ 3 o'3-v-“ U U“ 3 'k -^ 5 (^3^^* 

• “^^cs" i 3 -A " p -wj ‘*JjU. jcos 2 : 3 sin x> 


jJ + j-o (rn-f) 

^v3-»*-< (Yf 6 — 9 ) e *Mj • *j t'z ( Y— 9) ‘^ol« j«i_>SI 3 




-y = 0 


(Tff-f) 


. c—lcosh X 38 inh xcstsL>^ ^ 
^3-» ^ (»*»«>> U 3 xisW- ix {YY** — 9 ) j± j?' « 


<Qi ,\dy 

dx 5 * x dx 


( 1 + ?) 


y 


0 


(YfY-f) 




/m 


lj K,(z) ) /,(*) *< & y^>* 3^ ifljlj ,jj* *J^U» 

. .xub ( v *^j*) ?}•* } £y »xl £^U>I l* tjV^ 'r^J-' ** 

^J-VO { YPY — f) e oJ-iU« I^y^- v 1 *? - ‘ cf-M'** J—f &'•? C« ! V»*\X 


•^(jr* 

y - 4/,(») + Ulf,(r) (Y?A — f) 

Lf^yJ^o J-* ^jly: #* K,) !,<& Aj^ls 4 <»^** (YfY — ?) ‘«J>sU» c «>»^ jl 

t j,tj Ojl^# jO <jpyoJ*-. i . t 'A n Li; j I j J JaJl^vo jrfjili* 

/.<*) = <r-"'V,(t*) (TM - ?) 

.? 

X.W = .<■>(«) (TV -(=) 

J I J^4_( l* l^-J 1 _) I .ij*J q LwjJ ^*V« 1* jyJyJ-i* vj—' {{^ 

u*>v“S j o-Xtr" o« ^<Li« x-**” V L> cw* • J'-* £< J 3 


'*^>4 ci^-aU-vX^- . ■ 

o'>'< 5 4 


. jl aj^_,Lox 

limK.M - - (log i + 0.5772 . . .) 

(TVS -?) 

Sl^w-a©* 

(m-f) 

lim I„(x) — — 

*-*• V^w 

(m-f) 

Mm *.(,) - I&> (Z\ n * 0 

*-o 2 \*y 

(TVf-T) 

S , . Jt -(*) - (fe)^”' 

(tyo-*) 


. IV — 9 


«-^ 3 - fc £ + [* + 1 >-r£?]»“ # 


(rvf-f) 



rra /J-*- 


!*> I~|'KQ A y } fi t jjJ. AA 4 AA- &Zk> L-w J AJ &J A LjU ,_j 1 » _Lr Q_, t £-1 ’." ...&■ 

< I _) '< V .W 1 f lf.'S ^gXw tS ^ K ' .■ fo^ J, ,.,. ' . A ‘aJsjliO . AA»>1^»J A 

|"—-lS ,_l». <Sy£ <A.LaA£%» jA Ij ,_ji I X .JSL* 4 

^A Ia_c 1 jA jit L j. L fi ci_ I ( TY? — f 1 ) 6 JaL» *£ lf-< l^»- 

U( YYf — P) **JaL». jAI - x i J.U 0 a^l = 0 £ <S*Ji -- . -liiL 

• *y*) iSK~~)J (S^-*-: ®* 4—• ’>? x = i 1 iS^j-i <& ‘Sj-f^J Os' l? 

«cu-l ,jlx> Ja^-.^ i b 5 A <_•’>?• ■ c **”4s J *’3 O*’ 

iA“* 

y = A Ps(x) + BQs(x) i YYY - ?) 

" l*J J tr frk" S, Q f *(x)) “ J 3 1 j-^ 1 ^ ( 5 <^" t - s * P.^x) 

• v-^H > |^|^ /*) * ty*^* ^y Qs(x) s Psix) 

Qf(x) 3 P,°(x) ^lAs* P/ix) J jr* Os’ <S^y \s^°3 ‘r-’W - tS «** 5 b Os’ 

. ‘ ■*)£ ok< Qv°(x) 

: aa^L^ ^l>) ^,-L^I^a‘JaU. £,<•(*); p,«(x) &'r 

(i - i! )S- 2i £ + ^ + 1)3/ - 0 (m-f=) 

OsLwW . Ayi iJi> . oArfAjfjjA J p,»jA cS iSji*> 

^jy° o-t ( TYA — 9 ) v ’>?-“■ = n < 1 £****> *” ^ 

!/ = + fie»(l) (TY1-f) 

dA*a U n '4jLa»J/jjA? j >A4.»I 7i A l > yJ P B (x) 5 • AJiL. 

(jfaiw*. . f -~~A 0 -. (x)is*** ‘ P»(x)<^ aJ ‘ v’>? • ^^ts* 

• ((v-*) JSa) J r*cr* fi* 1 <v’ ;; O n (a:)os> 1 - i s-f v^*’ 

be *<wjb ^*(a» —f )*«JaU> 4ob’-ur* •^y'us^yy — l < x < 1 «-t u-U-^ 


z = cos $ 

*4-1*^3 J ^ 

P®(*) - 1 

Pi(z) = x = cos 6 







J*.« - 

M(3* J - 1) - ^(3 cos 20 - 1) 

(TAT 

-!■) 

P,(x) - 

H(5x* - 3x) = %(5 cos 30 4- 3 cos 0) 

(YAf 

-f) 

«.(*) = 

M'nL±| 

(TAO- 

-f) 

<M*) - 


(TA? 

-f) 

«.<*> - 

H(3*‘ - 1) to 1±| - a** 

{YAY • 

-f) 

o.w - 

K(5*‘ -te)lnJ-±|-M*« + H 

(YAA- 

-f) 

b (TAT 

-?} is^jL. aS 40*J ( YYA —£) ‘aJ-iUo^v 

> ^IjiU L 



i_)-iLi U> q j Im (^l^l^- n »li« 

_*oU. tsbi^ ( taa ■ 

-t) 

J«~—« * 

Qn(x) 3 P.(x) ■ n <*}*• J 1 * 4 ** ^‘j 1 ^ 45 ** 

. .“. * i a ‘.*:...a ■jT [j 1 

•*Pi 





i 

Jr>> " J *-! Qn ) p n L* ls-^ 4 

jL ^ 




J 1 °-' 

<sU 

P»(*) = 

sKld?'* 1 ~ 1)- 

(yaa - 

-f) 


. l> Qn ^jy° o* 1 


Q»(*) « XPnto in i±| - IP^C*) 


W»-i(x) = —P*_i(*) + 
+ 


3 ■ (» - 1) 

2n — 




p-«(») + • 


(**•-*) 
5«a 1«T'T« • • ■ 0 T J^^ 

(ni -?) 


5 • (« - 2) 

*< « n uoU. jU« <-*-#•.* IF._,(x) is>* j0 po* 0 ( T11 — ?) jJ 

• ^ Po(*) •* Pi(*) 

o>l*# -Lum^ '^-jy a ** v^-*' 

(1 *~ 2 t cos 6 -f- r 3 ) - ** ,. i.i r I .. 

« r < 1 tf l j‘ *<o^ ■ •*-!? ‘is* '—*■>•■! r <5>® s«««*v* 



ls-^J urU /TTA 


(1 — 2r cos B + r*) _M = £ P„(cos 0)r" (.Jjl y y _ f} 

*~o 

r > 1 tffj* ^ <3*33*3^ 

(1 - 2r cos « + r>)-» - | P.^P (vIH-f] 

a-(l_ 2r cos 0-f- r 2 )- w £*b j'>-^iebj9 

• ^ 45 * o T «^V 

^aia ^5_>~ L w-li. ff 3 g = o i^l;l a* ( wiJI y*iy _ ?) ‘aJ^U, (J-.JX <X 


P„(l) * 1 n * 0,1,2, . . . 
P„(-l) = (-1)” n » 0,1,2, 


(nr-*) 

3 

(m-*) 


jiAiijJ ^1^-jl it .J,a g» >H> ww>^i j Jjljj ^iljJ Uj , J ^ ~ * 


<1 _*.)£*- 2 **- 
<&* ofa: 

Cj y A ' ~* ~ ^: 5 C«w1 2 


n(n + 1) 


\y = o 


(na-*) 


(i - **) 

a£ &JjLo JL 

■ 0>^?“ 


y - P„-(») - (1 - i>)-'> 


a-P.{«) 

dx m 


-1 <x < +1 


(n*-*) 


*-* Q„ i*'j 2 U y= Q n **(x)^k <£& •* (T ^6 — *) ^*-1 J l*» ' jy^o*** 

•» jsj ° e4 -k~j 


<?„"<*) = (1 - **)•»/* -1 < X £ +1 


( r «*Y — P) 


_l v 


s £v->—» - 5 ' A * , t«.j 

xj •ai-j? 


‘1*1 < ) 3 

•'>0 * 

y = 4P.«(s) + BQ„*(j) (VIA - *) 

Qn(x) ^ ^ (y^A — *) s (W — *) jl ajliiwl L 





'• u'a#* (if — *) i 


iVM - a -1*) 1 * (m-f) 

p,Hi) - 3i(i - x‘)i‘ (v»o-f) 

P,\x) - 3(1 - I s ) (V°l-?) 

&‘to - (1 -*‘)«(^i->j4i + r=li) (V.r-f) 

<?,‘W - (1-!■)«(«*In+ (r-T — p) 

«,’(!) = a-*=)[« In i 4 | + ^^;] (v.f-?) 


P,*(x) ^^ 15 ” 1 ^—'oT; 1 Q„<»(a:) ojS' 

^ lj T tflx • ks^j** c**"* }'(n,m) &) j* ts'j 1 ** Q n "(x) ) 

• •i-J'U jLAk — 9 ) vW - {Y^A — ?) ‘4-i-l^* 


i£»j^ • 16— ? 


?V = o (r«< 5 -?) 

• lj 

6 i ^ ^ 'a-UU r oI) J ^ ' •V.fcA J**y 0 l> (r,0 ( <p) oto^. 

b Aj*>L*« Aj^ J U-*i 1 -J a A A-/ A^ Cam'I tjpj^ f-A-iA 

. -l^u* jzp' Jgj •LiLa^o aIS^-. J ^1 jj 

r"P B *"(cos 0) cos m<? {y t> ? — ?) 

r"P s "‘(cos 0) sin imp (fo Y — 9 ) 


r"’ -, P*"(cos 6 ) cos m<p (T » A — 9 ) 

r-*- l P,,"(cos 0) sin m.<p (T * 1 - 9 ) 

i 

r n <2n’ n (cos 9) cos m<p (f1 o — ?) 

r’ , Q B ’"(co8 9) sin Ttup (f! 1 — ?) 

r- a ~ l Q n m (co8 6 ) cos (fit — ?) 

r-"->Q„">(cos 9) sin (f 1 f — ?) 



/rr° 

{’Too — f) (nr — — f) “S’ jj5 o*>\s* 

( f O £ — £ ) t£jj$ *—■ t a. ~A «jJO Ai <A- L-C L . . » i' «,..« <Am»< IS^; ^ 1/{ • AV a —S i 

X = COS 9^ Qn n ( COS 0) -»P»"*(C0S 0)^ 4 ^ J 4Ai U <X*~ • ^ jty 

. ‘aJjl»o i5^— ‘}y>- 

<s>£ (ru-?) ^(n®-*) *(r®v-*) ‘(r*f-?) oijt** 

* (to S f ) « ( T«>A — ?) • <^3^(5* m t «-py> n J Jj* ^ t$^L«i 

in f *-£j* — n—) t ^-j' i i*j J £>5 ^Loi (HT-f) > (TIT — ?) 

^aUa» akb jb j A tS A j^S } j~t J(T,d,if) ty*t Jr W U&A^jS ■-—i-S! jA 

^ Lij tSjjS U> < -'jy° ®<L> O* 1 ^yi 3~"* * i£ a j£ 

' ul -^<?, w (cos e) r’ J ^aj* <s oU 

•*yry*\s*- , 7'.j *4-Lj>^is Li a- ,jUs! ^1 , ( q = « ) Jkt <—k»j a 

<^Ur usV^Pj^k • c« ! *t ■ 0 J^° 0p"(cO8®)jJ 

. Aj^^"'- s ^lS"fi_. -V---L *4 jS | T^‘" «i^L 4^ j(r ? ^^) yivLs 


•Si£ iSk^y 

.J>US(jll« AA,jUs* Ap- ' 5 ‘a,£ •Sf gj n m<?P n ”(cOS 8) 3 COS mv>P„"(cos e)^ 1 ^ 

■^LSjajlfe . 0 jA?,j* w^A»- j Jki i_Jai jl aS i=~' ^l&i^Lc e 4j*IJ Ap-!j *«j£ fk» X^ ~ ® 

*4^1 j ^!S. < o^'x^ • ■*)*•&* ^Ao4* I fkfl*«j I flji«l ‘aUi; jb jj sin m<p P n m (cos 9) <Ss£ 
cos m,f> P»"(cos 9) > sin P„"(cos fi) ^ L !jy>= 0 

O rf - * t »' >ft * *^—1 >*° U Ai-^a (»U^ I^lx AiaUjja 

cos rn-p P* m (cos 8) = P£(cos 9) = P n (cos 8) 

cos mip P n m (cos 0)=P o (cos 0)=l«^o^ ^ J5i«. <p^)^ j* 

cosm^Pn-Ccos 0)=Pi(cos 0)=cos0^{L:n = |^n»-otfy , i;.'i— ^ba^fJa-jUkL;^^ 

, b Ai» (j”! J_jii jj «S Aj< 'j*-'"(#=x/2)' J ^ J tsUjS4»i- >^/ Lj—V Ijl^ 

cos msP P,"(cos 0) = P 2 (cos 0) = H(3 cos 20 + 1) '«=T jm=« is'j 1 

o~« * *=—I 0— ! TA s B *-j- i 8 - ii6 "Us^ ks^j* 5 o u5'j'-> 

. <^\ ^1^-' aikia^A^ ^j-kS 4iki«_,JPj^g ^ aikia 4~ *-i «jS 

cos mv P»"(cos 0) = P„(cos 0) < m= c us'; 1 ^ 

l^_:T Jilj a s f^-jb aiku n + i ^ lj »J <£ o-l -kittisli ,J P„(eos 0) 3 






Ijp n (c09 8) £ C* 1 «* • LS^ i u-f.1 jy^ p n ( C0S 0) 

sinm^P B m (eos 6', >P„ m ( cos*yMtf ‘ *>£>,>< j to>V^<» Jk- 

0 )•} 0*1 [1— X ! ) nl!l ajL-aS.*^,^ *J* J (TIP — p') ‘aJ.iL* jl . Ij 

‘aJ-lliu ■ £ j\ fi iS^ p a (x)0>?' • J l*<£ s-Jas^jJ 

!***»• • • ,*»,’*Aj^«tf l j , -*«P»(*) = o 

•^ty* 0 *<« 3 " > p i gs* a"-*-* cos 0„ = L jkLz* ^1 . « 2 uJ «j5 j~ ^jla^Jai. l* 

P„"(a:) = e «£>»>*(,• f*J*« (TS£—f) *aJaU*j1 . c«l P H (x)^ *S 

j )n > P B (a:) a5T Clw I 0*4^ < *-<— 1 i % j i 71— 771 ”a^*j J^lflJ,*.^ ,l_L>- v aJ.i Lite iSL 
j-}^. lp~l l* aS P,.*«(vOS 6} ^la_^-L^k»- -i'AC aS a^*SJ , . n™,! 

‘a-^tj *al^ja«4^ ls J > tl.^ki-^ 8 in »nvP,*(cos 0).jCOS m<f> P»"(cu3 0)»—™ 
^»b . 0< ^ < ir j*> "^» . j**> sin m<fi jcos m<p <p 

nup ~ [0, 7T, 2tt, . . . , (m - l)yf • ^is* >*-= j* 3 t^j 1 *< sin m<p 


trU /yty 


5 a' ■ *' ■■■. » j-i (jl ft a . -i - i t j aS" Jsin mip->xz 

f .! — '*" • l« irfjljJljfcjti (^UiAilUo t., »j$ e 4*jj «■*•*--,)>> < ^-*^15“ £»* iS-if** 

e-J^yiu j sin m<p P«*(cos 0)*^ f _y» J±-l.> a S < 

3 sin m<p P n m (co»6) £<'j- : J*J' 1 o —«^*-0 —«» cos m<6 fV"(co6 0) J jyj-> 

. *4^ « f 4> ; J Jr^jW lj cos m<p P B "(cos 9) 

• «*>'•* crAW^^J^ T» + \ U-S-iaSby^y. 0 < \m\ < n opf 


i s}£ c Mj »s *$***>•> k 

* f#£ £*-r 5 a-ijS wy® j* y^y-b y 0 irjSjW 

o*v • A?\y» '£*»>»«-< (5>J® *V>,» tslfS-^yjk 

Yh(9><p) ™ V (o, m eos wi»> + &n» sin to?) P„”(cos 0) (flf-^) 

m = 0 

■ AA (_j IaAA Ij 7J 1 3w>-j \S}£ I* 


•-i **«ij x «i»Uitg < ly:jl tr l«IS a? v^b 

• -Xiftp J^y* *J «jS 

V^y 5 ** • *>?■ ^ *>?- vS^J’j^ 1 j (YY? — ^)j (YAA — f )o01jU*)I b 



■ m ^ k^< n & k 

j , 1 f.'Wf.-w *■ - o 

(r io — ?) 

C’WW^-o 

(Tt^-P) 



r>,« = 2 -^|±$ 

(:i»-f) 


(m-» 


i J IS)jS ‘**3J lS 'V.‘ '3*J j ^ alyjj J; b - i - > --• ; |“-f-'*y(_y iuljj Os I _}l «-aU "m- I L 

JJlL «jS uC#,^) «i~£(>/» • o—ljlji os* j' a-f—Uv. o— J4- 

"li-iU ,Jj~. ^ A, o'^LS* 1 -* U(0,¥>) • c *~' 45 -'** f}* 5 Jj' ,.Us t iS 



vrr 


! jlj Jx-w a-.)j ^1^-S^^jIa jl I jSaJ» 

u(e,<fi) «■ £ (a* u P n (cosff) + £ (a^cosm* 

4- h..w. sin »n<»)P«"(cos 9)] 

o*" (t 1A — 9) t (T'l6 — 9) a»Li^ 4‘‘•W.j.a-s-k"-: v*L»-» 

:j« 

a»o " 1 /T Jo u(e,4>)F r .(c os 0) sin (fTo _f) 

“-- = (” + ^{1 /„*’ /„" «(*.*)P."(«» ») cos m* sin 6 ie i* (HI-?) 

b„ - f* j' «(«,*)P.-<cos o sin »* sin 8 d0 (Ht — 8) 


ISSJ* J-- • 1 f - * 

• ( «JoU» tSjjJ £<1^5 


d 2 ?/ 2 dy 

dr* + 


(v + HY j ; ._ 0 


ST. + 7X+ 


(nr-?) 

Cjjtffc: (tYt — 9) f *JoUe y= ^Sjl^LU- l* 

Vr 

(ha-*) 


v'y*- o-i - x = A:rj i*=p +~ L- OuJ (Yf* — 9 ) J-h 

• '^y Orf^?- O^u* *J ( (TTY — 9) 


y - J«w + A~ t JV„»(»r) 


(h*-*) 




-(®y 


Wir) 


. BiA 0^j j 

< •~K:yZ jsj 'Z'jye V tSjjS J-*~ 

(TTY — f) 

• ±iZjU* <S)£ cyy~ fr*y 3 




tr^Vi A** /TTf 

«,(*r) - (-!)«■ 

(m-f) 

cw^r (H? — 9 } v’>?- C* 1 ^ c*’ v--*v< 

V - c?»(fcr) + Dn p (kr) 

|n'->) 

p3-k* ( Tf 1 — f} 3 (VVA — 9 ) jl • (7O^J 0 ^ 

"*>-<->'( l£f^ 

(rr.-f) 

”'W = -<-><; c) ,2 r 

(rri -f) 

j«; >=v>* v U <£}£ 

A p <l) (lrr) = j,(*r) + in p {kr) 

(m-?) 

V»<ftr> = j„(fcr) - *n„(Jfcr) 

(TTT — p) 

■V 


y = Eh P ia (kr) + Fh p ™(kr) 

(m-?) 



, j^LIa 'a-hU. is 4 -j' 5 »- 4- ( *0 . ^ ^ 5 j5 J-w 

(V 1 -f **)* = o 

(m-f) 

• ^jy° 

4* If—; 1 1 ■ ^ ‘tSj^ 44l 1 * - *^** j 4 lj 

j»(.kr)P K ”( cos fl) / cos m<p\ 

(W->) 

\sin m<pj 

7ln(kr)P n m ( COS 6) / COS WtyA 

(rrv-s) 

\sin m<p) 

jn(kr)Q«"( cos B) / cos 

(m-?l 

\sin m<p / 

n,(kr)Q a n { cos B) / cos mA 

(m-f) 

\sin m <pj 

aS j < J*» VV = 0 

, v(V v + k , )ij/= 0 l 5-ijU*£ -fO f 5 ^S 

•aJoU. (fir_y)b(f<»y_y) jilru tsV<^ ** (TT1 — ?) ^ (TTf — f) cyW** - 



<S 

(m~y) > (rr«-?) ^-^i 1 



VTfl 


^ (l) -(2 ? + l)M 

(Tf.-?) 

lmi«,&) = B,, lrtI 1) '' 

(rn -?) 



(2 p + 1)!* - (2p + l)(2p - 
‘aJ^Lu tslf-iy?- «* (rri ■ 

l)<2p - 3) * • • 5-3-1 (m-f) 

-?) b ('rf? — ?) tsk-^'y?- * . jl j^-= ^ 

• ft —♦ 0 J^> 

Ayio k-y-Lg 1 \S}£ jl 


. * X> pts’j 1 *-? 

Mx)~ls m(*-f) 

(m-f) 


(m-f) 


(r^-f) 


jo?- . )V — ? 

t■ Xl . ’S l ^ > L^J <-S* j«i k~.,.i»_yA (_£ loJ*^ Al» 

A- ^ Jtjs;^kS( !_J_—..(^ • *‘ty j ~i_s / ‘ k- 5j )!$■» 
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JjT ;l a jlsui— 1 4 < jLa> 'aJjLa S* lS »ix£ . To — 9 

-5- aJj£$. ^ — ?) o~ i -fJ‘ i 

, Cu/I 0”JJ '—4«i*i <Oj4 jl£a«< (J*3J • OwJA^ Jyt ajl J 

i—-ly> "-S-- jjOjj .j;^-»v>-«> j .• A_-i L ci < a: 5s b l5jj ?(-t) j p(i) ^ .■ uPj* 

'JjU < yy(x) 

y" + p(x)y' + q(x)y - 0 (' f ’ f ' 1 ' ~ *) 

•xl. L< !»>Lm J*» j f 

‘(nr -~f) j(rnr—*) couu.ii aoU^-i u < *J.>u. ? } * v 1 ^* »»(*) j* 1 

Vy* 

Viy’s — y«2/( = (nt — f-) 

^!r i <jf hi ‘ • A * 1 '-i [o,b] <SiJ (ffT — ?) ywVj-* yW ^ Pi(*) 

5 «4 [a,b] j 1 LsIajL^j [a',b'] Aj-S i>y • «*~l—< >-» U c 3 -^ «jl< o*Lx 

^jjS,_y» V^ (<1 / , J J ’jxo • a' < x < f>'‘i/i(.r) & Os <a < a' < b' < b 

■ jVfj 1 ^ * H/iOt}] 2 x (fff — f) .A® yi(.r) o T J J 


^ Uito J (ya(*)3 2 


(ns-?) 


0 T J J s c^J (a'.fc'J .>>13: j* *-r & 


Ito-fcplf)* ( w - p ) 

A»-> iy .«»*i;(ff4-f)‘-J.>U JIjSul 


" *■ + £«* 

(UV-f) 

1. 

# z £—/ W 

!/»(*) = C!2/i( 2) + /»(yTo?)] 4 ds 

{fTA-f) 



a < a' < x 0 < x < V < b 


Tflo 

• *—“*^ i3 J ^ jzj &y* isty *<{ *S 

(TM-*) 


JjT jl *«jUi«>l L ,jSUaL> c aJjU« S-i wljx ,y| 
*«Jal«* ^'^iw } ^ly; a < x < bts^j }{x) iQ(x)tp(x)-\t^,J>ji 

V" + p(x)y' -f q{x)y =./(*) (f&o-f) 

vV 3* & 0 T *< f*** 1 (‘l?- 1 * J-J Jj*> ^ l> O** • J» *i 

cA* y a (x) j 0t(*)«^- J^ 

S'" + p(z)/ + ?(x)y = 0 {f 6 l - ?) 

• <•*** 

picx£(s* Ay 0 *J XJ 5 .» 

jr" + pyi + qyi = 0 (far-f-) 

y" + py' + gy= f(x) {far-f) 

v>2/j jI j (TftY-f ij (far-?) ♦JjU/i 



^tS* A ^ J - 

y>v" - yy” + - y[y) = yj(x) 

(faf-?) 


L 

~j~ + p(x)W = yi(x)f(x) 

(raa-?) 


0 T j^aJ 

w = I vi( x ) y(x) j 

|yi(ar) y'(x)\ 

(raf-f) 

(sy^ • j$*4 (fia — ?) li (ftA — ?) 

JoL. j?l 

i <BV») = «'» + p(»)B'J - vMfixW i 

(fay-?) 


0 t jJ4 s 

/(*) - f*,p(z) te 

(fax -?) 


•^ts* tyej-i Jl^jl (faY — 9 ) v 1 ^ 





wk>,y*W' - A. + * (fas-?) 

■ e * , »' J^bs. {f6Y — ?) **Jj 1*» ynyl** 4^ i^2 ts^ (>?•■» or? 

B' I»),» ?t I c'°> - B + /_“ !/,(3)/(»)«™ ds (W • - f) 

. .iri^b j1.ii» }■*Bs Ao^j'* 

cx£ v_r® — yi (a:)j J b (f? o.— f) ‘<>-1 aL. 3 ^(zJjA ^ (fa*! — ?) ^ JU- 

\ytW\yi,y:M — y\W\yi,y,z\\t? M - Ay t (x) - By i(x) 

+ fcf(aW w [Vi(*)Vt(*) ~ Vi(x)y2($)] ds (YM—f) 

(Vj'a 

l\ (m-o 

- y(yi»* ~ iwl) = 

1 «-o iU- ■A'jr" ** l* {f ?' — f) ‘aJjU. 


y(*)H , '{y 1 ,y I ;x|««*> = d4y : (x) - Byi(x) 

+ fj{*W*\vMy>{x) - vi{x)yt{$)\ds 


(ffr-?) 


(m-?) 

W r {y«,y*?p)e ,w = ^iyi.yj^o} (fff — *) 

oyt^. { ffX — ?) *sJaL*« .>*1 *j 

^~W\yt, w M yM -W^,W\ yM (Tf4 _ f) 

+ /»- f(s )‘ , " > - »iW»iMJ* 

*t?oT‘ A -"W A* . o-*.t iz^fc jloi* uS^ H^{yi,y 2 ;xo} 

i5*k^W yt j.yi <j£~~3j oSaax^ ^Lu « oA-^jj $5lx JA I* (f ft — ?) ( «JaU* 
^yki- 1^4-i'y?- y a (x) ) yi(x)«S ex' <j»>*b v'k* ex' • (a,6] ‘«jl< jji _>a 

• 'A~' u^bs^j -xz^a [a,b]j< ( f 61 -- 9) **JaU. 



IfT I ;*■(>} 

A 


/r<3r 

aS ja— £ (' g o* "’ *■; ^> C2 j Ci ii:l« 

(¥^-*) 


ft (yu/sixoj 

O-jj-atj ( f£o — ?) S «J jU« «*?■ ,>J V- 

»(*) » CiViW + c 2 y s <a;) 


W r ljfi,®i?r*| 


/>Hz£ £g|* 


■f<«) = f x [ pU) dz 


(f>-Y-f-) 

(f tk-f) 
0 TjJ «S 

(r? i-f) 


Crt/ • YT — f 

fj .hf j O^**^ J *»JjUe 

?" + p(*V + s(*)^ = -a(x - *o (fv<3 -?) 

£r~" *-Sj £-1* (¥Y® — ?) *<J*>U» u*y>-£ ■ °‘“'* ^jn 11 tS^Jj £-b S(x—x')o^j J & 

CyzjS (Jfb . -IjrfL <jdjS jj =* J-jJ jS^ii i^isJai; 

J>j* - j~ iSjZe-i^V W {¥?A —fj 1 "U-jjfcu-1 oV^f* li 

,»» . «/w ,w * (YY1 — f) 

v ^ (¥Y)-?)'^U»j^ l> (TV® — f) />\ 

i<?" + v{x)gfW w + q(z)ge l(z> = -S(x — x')^ (¥YY — ?) 

U 


A^ e «oV 

dx V</zr / 


+ q(x)ge tw = - 5(* ~ (<f V T - f ) 

, c—! o^* (¥Y« — f) ‘aJ*iL*o * x = x'jJ ‘yr *-. 

9" + p( x )g r + <t(x)g = 0 f ' fv ' f ~ *) 

(¥Y¥—?) • °~ l 9i( x ) y 9i{x)J^- J*s~-v *>?-.?■> <5 

(¥Yi> — ?) **JiiU* G(z\x') l f a y a *‘ <$^ji oV\#* l> 



tar /J**- 


G = 


| Ag x (x) 


x < x' 


\ Bp;U) X > 3 

°->r» Os' j-* • «■=—• ^y** x - 
Ag x (x') = Bg 2 (x') 


(fYA-F) 


• 3 ' jA Ait; (tY® — F) **JaI»* JljSly I cS^ 

(m-F) 

= a:' + «kx ** x' — < j' dx (tYt —F) *«JaL* 

j*_}0,y*4*(fYr — F) . AlL = I jA^fa) <&CX 1 


lim ^2 jiw j'"’’ + ' = -«'<■'> ( r VV - f ) 

( —.0 tfx I*-*'-* ' 

S jjhic { fYY — F ) *aJaU» jA 1^ ( fYa — F) *®JaL«* j?' 

B^ , s( a ' , ) ~ Ag' x (x') = — 1 (tYA —F) 

AJ^\y, CU-AA^^j ‘aJaIm jAg 5 A J^V^» 3 J tSlrr J 


- Ag[(x') = -1 

- Ag t {x') - 0 

4 = ~S2(x') 

W\ ff,,{>*;*'} 

B - ~g»(«*) 

n’{pi,giP='} 


(fY*-F) 

* jl CL—1 d-j Lf-e al£u»A d-lyy 

(fAo-F) 

(fAY-F) 

oV*s 


H r {pi,g*^) = 


0i(x') 

9i(x') 


gi(x') I 
g*'(*01 


(fAY-F) 


• C*J 6±;4jS V~U~ j; = / ; J iJ C* 
, Ayi^ (fYA-F)’ aJaL. jl < (fAI-F) j{fA 


' gt i 91 o s* 

| c>^|aLb i^ftS a— 


<?(4*') = 


<?<*!*') - 


-gi(«)g»(«0 

^{gi7g*^'i 

-‘g»(x)g>(g / ) 


x> x' 


{ta r-F) 
(fAt — F) 


1 J.jt, ila i^/j^ijA aS i^a«a»- aLjL i_j 


-f) J (nr-*) ^ol- 

. d—yl aJaIjm cS^ d-jyxS A^ 





<?(*!*') « 


-g»(*<)g?(s>) 

W|g:,g*;*'j 


(f Ad - 9 ) 


1^^“^ *< • -lx'b X>j 5 »-jS jl-ii* 15-^ x<; J a;' blX^JX jl^i« X> «5 

tfb * 4 *• ^s^is° (YAY — f) *-< {f A6 — f >x < x'u?*) tS^yi ^* 

■ (fAf — ?) «-(* >x' 

«-${ jl ( fY» - ? ) «J-iLw ^5-y-c v’y?- 

!ci?i(x) + Cig,(x) I 

(fYY — 9) e *-bL*» J>i } Cl ) Cl JjiJo (J^b 3 J Jab aS JrS^ 

^jyet* < 0*1*^ . jifl ( ?Y° — 9)r±& (fAfi—?) Jb^ 1 e aiUI a. 


^cf 4 4J '' 1 -w3 


g(x|x') = c,p,(x) + cjjj(x) + <?(x|x') . 


(fK9-9) 


g(x|x') ch/ •>xj k • rr — 9 
JL« J^-^Ik (ffA — 9) J* T J>v-» j l «-ilia-1 tfU- a- 
y" + ?{%' + $(*>2/ « -/(x) (f AY - 9 ) 

(fA£ — 9)j^ 4^cv<—<;>“ y(x|x') Orf^frk ‘ . ,, "'* > x b (fAV — f) '<>JjU. oij> f^b-'ts 4 

• -^yj* 3^ 

ajU^mI o<y^ Oj^* J> C1 «“’* j*5 Ok* t$b< 

gg" - yg" = ^ Igy' - yg'l (taa-p) 

o^xj j± g(x|x') ok/ fr b 

g" + p(x)g' + q(x)g = — S(x — x') ( ?A^ — ?) 

«>>*** a**^ (m-P) > (YAY — ?) o^IjU. jUjUs.! bj 

a{g" + py' + qy) - gig" + pg' + «l? - -?/(*> + v( x ) *(* ~ *0 f M# .% 
= {ffy" - yg") 4- pfgg' - yg’l ’ 

jO 'Z'jy* *1 Os* (fAA — 9 ) **J-iU. '-5*5’ A, 

^ Igg' - yg'i + pin’ - yg') - -af + y «(* - *') {f ^ f) 

cw^r o'^u^b (Ml -?)3 a o£-^>j{gy' - yg'l ^ok 1 ** ^rb 



«w k ****' ^ J*i •* 


£(We-«>)-^\^ + v W’\ 

- —g(x\x?)eWf(x) + jW<«» Hi - x') 


J>*" L>^= oV £ 


i(x) = f*'P(z)dz {m~?) 

pej£-. J = b)X — a**i^U j-i x fit — f _>» jl j?' 

* a -?v" ; 

^ y(x)e ,(r> 5(x — x') dx = j o g(x\xf)f(xW M dx 4- HV <ri J # (?16 — 4) 

4>*ty» xj ^ {f!6 — ?) • a < x' < b s 

y(x') = f* s(x|x')/(*)e~ u< *' ,_/( * ) 1 <k + W[g,y ]( f 1? _ f) 
^-y o^? O^cs* l» (f 1? — ?) 


^fw!*' 1 ^ 1 L = WHO/W - (m -.f) 

-- {^ajxO/to) - j , (<j[x , )y(«)}e~ {/< *' , ~ ,( ‘ ,{ 

> . -—- '- -K (®>&J * 4 jUx' (y-JJ* 1 y(x , )^jb { f — ? ) J*V» 

£-b 3 /(x) £<b iJ*Li 3 b 3a J-* y' J>' .JF- 1 * >y>£jj* 

b 3 a j'* y'3 $**^3^ ■**■* 13 * *J g(,z\x')o<ij£ 

JsL* Js- ,j*l b i_, jjTiJ o«,l ^-b o^sli- Us5j . >i— I (f 1? — p) 

. Ci-J #jU^J J^b 

^^UsJaii '^lj*** . [n,6] 3 ^ j» y'(x) 3 y(x) 

V Sy •$* Jsl—j' tje^i j-> • c«' *' ilj ifQt) 3 y'ia)-^ b y{b ) 3 y(a) 

■ J y*ty» Of" [oj6j *«ib j-3 y' + j»y <J»± 

A?• •ijS (YIf — ?) jl I; ^jcJUib O^Ias- ^sb •—Jb- j&j jii 



y" + p(x)y‘ + q(x)y = -/(x) 


IT 

e aJL-» 

(m-f) 
»vW^ L ^ 

»(«)-« (m-*) 

y(&) = 0 (a»o->) 

•^cs* J' 4- * xj (flA — ?) g(x\xf) cmj$ • |s~£ J*- 

g" + p(x)g' + q(x)g = —S(x — x') (fio > — 9} 

l ^Oya-i- *A*Lol iLj J«S» £<b 1^/ j\ ( £o \ — 9 ) '«JjU» wljf- > 

i Oj-t^s# 

g(x\x') = Cijji(x) + c„gi(x) - (A« t - f) 

— 9) <— Ay* (io y — fCi j Cnj»4~^b >_.»Lu U 



O' 4 * 1 * XJ 

*vJj1 Ij-i J± oS Vi 

^-L (J ^ &< 1, 

(d»1 

g(a\x') 

= 0 


(6or 

-f) 

g{b\x’) 

« 0 


(6of 

-f) 



(n?-f ) 

‘ Ori* lS*X 


y{x') = 

/„* 9(i|i , )/(i)e-''i">-«»l * 


(6«6 

-f) 


— {0ff'(&|x')e ,<w — ag’(a 



JL_ . c— I i^u |C,j_Lm i_glj. ~.; « ^ Li £ 

y" + p(xV + q{x)v = -/(*) {6« f - f1 

y'(a) = a (fioY — ?) 

!/'(&) = & (fl«A-f) 

oS*“> J?(x|x') iXj* £<b 

g'(a\x') = 0 

<?'<&|x')=0 (*!•-*) 

• -^iS" 0' W 

• xi *< (f <1? — 9 ) V 1 *?- 

y(x') = j* 3(x|x')/(x)e -l,< *' )_r< * ) 1 dx 

+ {ftK&|xV (W - a?(a|xO^<*>)e-w> 


fl'(o|x') = 0 
g'(b\x') = 0 


( 611 -*) 



TflY 


y" + pfrW + ?(*)» = -fix) (4iT-f) 

y(a) + vy’ia) — a (A 1 f — f) 

y(b) + M'(b) = 0 (ait-*) 

Ja^l^ jj tS ls*->5 *1 bp(x|x') CXJp * Cl4 “* f» O^J' 4 ^ 

■\£ .j-A-e j,-} S A*Jj1 

g(a\x’) 4- nff^alx*) = 0 (& l A - 9 ) 

»(6|x') + pp'(6|x') = 0 (A ) 9 — f) 

. j\ I «a>U-* {'Mf — 9 ) vb* ^jy 0 o*b J 

y(x *) - j a o(x\x r )f(z)e~ lI ^~ IW] dx 

— I0g'{b\x')e 1(k) — a/(o|x , )e rf * ) )e -/( *' > 


(A1Y — P) 


1 3 *V-V Ja*b“£ j.J < ?(*!*') Cw^ (iy 4 — _jl ti^A jj «S AjjS 4 ^»y: 

. A^y* ,jjA« 4-* T P(x) A*. I AAjl* UtfSO tS J>Ae 


J-jj-J— fja-^ 1 c aJL*» • Tf — f 

. c.j^0 *■* o'yur* b .j* 1 jl 


d t \ dy 
dx\_ V ^ x) dx ' 


(g(x) + Xr(x)jy » 0 


(ilA-?) 


is^yr 3 q< *£-)** <p£» tfb* J p <S lS ^Ji ** r j q < po^j J & 

j$\ i ^ls* . tu.li _)l J£a»« x js»bb $ i 
p(x) = 1 — **, g(x) = 0, r(x ) = 1, X = v(v + 1) 

j$l 2 < ( Tf Y — f) jAjl^J 4- (a 1A —- ?) ‘*-l.iL* *t? 0 T 

p(x) — 1 — x*, g(x) *= —m */(I — x*), r<x) = 1, X = r(v 4- 1) 

u»>-aJo L» < » jA-ill; . ( T Yf — f ) * *" ■ " ■ , -'j jAjl^J 4 -^ 

*t) °vy y o’y<y b ^ 

£( I l) + ( i ’ a '-^) ! '- 0 (411-H 

U ' ^ T (j»^ j Jo>^ — (Viy- 1 ' °jr" *< (A) l — f) c 
p(x) = x, q{z) — — v*/x, r(x) = x, X a* A;*. 



/tfiA 


(fllA — f -) J^-3* •Z'jU* (yj** 1 

Ay{a) + By’ (a) =0 (a Y® - 9 ) 

Cy(b ) + ity(6) - 0 (aY I -f) 

>• 3 4- jl^wbzljC* £ < 4 o t j j ^ 

(6t<> — f 0 T J j ^ i Jj 1 '* ■*&■} (H-» isXt*- cJU- )■* . 

Mari- f) j 

y(a) “ 0 (aYY-?) 

y(*) = o (atr-p) 

** ((ST 1 — 9 ) 3 (aY° — 9 ) 'jAi ■> ) *<-W 

y'(a) ■“ o (aY?-*) 

y’(b) = o (ata-f) 

. o~J jgj jljS x, J<Jl~c jl UiT^ *oL Jtu St 
y" + xy-=o (ar?~?) 

iSjj* -k ^ U lj 

yrt)) =■ o (aYY-f) 

y(&) « 0 (aYA-f) 

. _;i >^~i <^jU« (aY? — f(_ s-U v'^> . Jj»- 

y = A sin \A* + B cos \/A* (aYH~?) 

J«i- (aTA —f )> (aYY —f 

l««~1 


(a Y? — £ ) — j» «Jlu»*|iyJ»ly»NyS 1 51^1 . |<v~U t&> 4 m« &-? C__ I i j^l 

•AO-W’ 4 '** U 4-» X-VL < lS i r 4± i>f Z l—lya- (6YA — ?) t> 

. ^y£ (an — 9 ) ji 
.^o-U-[0,t] j*(ari (ar«.-f)‘^j g^.'Vb 

• *■ * ■ ■■ ■ ~ ‘ J*j ‘«JiUa V-~1 k » 



tay hJ**- 

tb . nvx . mirx . 2. , 

/ sm —r- sin -r- ax — T 5„ m (ATT—P) 

JO 0 0 0 

(AT* — f) (YA1 — 6) **■!*» !*• JW J j* * r^'/" 

. o-*^ J*£i; [0,b] *«jl< j-r (j-UK *«>»»- 

^J5 JL* (ATA-?) t! (AY?-?) ‘ lJL - &CW 1 • £?**-» 

c-i? ‘ j-***'* • J 3< (AY } — P ) 3 (AYo — 9) k (AiA — f) 

^c-Uiu^tfUWdYl-Oj (AY«-f) * (fiU-?) U *oa JL- aS 

Jw(MI-f) 3 (AYo -?) «(A1A-*) ^ J»>y* K**^ (\ 

V 1 / C^J^SX; o'j-ts" 'j '-M* O*' • >i -* A '\s'* ‘“*J 9 f Li< 

Ai < A* < ‘ • A* —* «° as n —» oo. 

«A-i [«»&] J-; ^yf -3 2 /» 6 xs *■£« * A**3*3 ^Ia**^ >Ji- (Y 

. a ; :...■ e > < A* “bb* < * 3*3 S;. £<b ^a j*> (T 

033 frk &.. «A m 3 X» * ^3'■*““' '*3*3 ** <5^*-* fl ^3 £<b 3^ J* {f 

, l j^t r! . jljjloLc* a < x < b **3U x r(x) 

j a Vn(x)y m (x)r(x) dx = C»*hm (ATT - ?) 

jyL, o’y^u?* ‘ •*£ O ' 5 - 9 Vh !/*»••• 1533- O 1 ** 3 J £ L> 4(*) fi* b 3* (6 

, -\ 1 a_U... . o»» bc~9 >Sj~ *-j t£j3* 

Aix) = l.i.m. J (ATT — ?) 

i* « CW^^O-^U^ •/!(*}** 2 «*»*(*) ^ ^-L^CwMaU-?) 

OjU X* 

lim ^ £.4 — ^ a* 3 /*(x) J* r(x) dx = 0 (ATA —P) 

«—« *=i 

. Ai ? 5 6 uSdv. jj £j3 OS* 

J- 33 !«J— f33-"' *®3«J O j ?< «4»ki«> 

^,y n } , a^L- x m f *>3 3 ,Ji * b_,ktxi» (fl)A-f) ‘Jjlu v ly> ^ y m AjaJ ,» 

« ^,1 jj . a^L \ n • "ih* A ‘aJ-j jIaS* (^Ij! jS ,fJ 



tr*lv irU IX 


(pyj' + (? + X„r)y* = 0 (ar* - *) 

(py' n y + (y + X»r)y„ = 0 ( &X Y — 9 ) 

fS fAjl «Aj£ (&TV — f ) «J«iUa^ y„ jjlj (aff — f ) 

\y^py'j’ ~ ^m(py')'] + (X„ - K)ry„y„ = 0 

Vnipy'J' - Vm(py’„y “ p'(y«y« - y-yi) 

+ p(j/»i£ - Vmy”) = ^ [p(y«ym - y»yi)l 
• ajS^* 4^,^U- j^y <w I j (ATA — 9 ) *«JaL» — P) *aJaU* y 

gj-fpfo-iC - y«y-)J = (x» - x„)ry ff y„ (ar° -f) 

6 k a (af o — p) jl j?l 


•fo 1 -* 
(arx-f) 

(ar*i — ^) 


(X„ - X„) J* v„(x)y„(x)r(x) dx = p(x)(y 7l y'„ — y»y') ^ 


(an -P) 


» (Ml — f )j (ato— f) AfUy m <x) 5 y,(x)* 3 rfj o*?- 

a 1 ) —f j *<ja Lu &>pL * j 


(x» - x„) J* y n (x)y m (x)r(x) dx = 0 



f* yn(x)y m (x)r(x) dx — 0 n ^ m 

■ AJ AaLi. j* r (x) Oj) ) yn»J*> fi*!* 5 & ^(S* l>' ) 

**jU jAiljJ U- > -AA>- o^aIa^Iaj oV"<J* 'aJaU* , J —^ <JI*« 

.fej »2yy® *-< Jijjrf-I— **JaUo £4 jA l^'aiaJ-AAj- . AAAaL&a [—1 y \ ] 

AASj^y* 

(orr-f) 


|(1 - x*)P'r + n(n + l)P,(x) = 0 


X„ = n(n +.1), r(ar) = 1, 


p(x) = ] 


[»(« + 1) - m(m + 1)) |_Y P n (x)P m (x) dx 

= (1 - z l )[P»Pl - P„P' n ) 


" ( aY ! — 9 ) 6 *-JaL» (J y£\ 

(afa-f) 



X9) /(J**- 


!*' P.(x)P.(x) ix - 0 n. 


f+'r.Kx)ix-- 


'■W "»»«*■-«* 




>-I= ±1jJ J - I« oy? > 


C^bn *= tniS'y ** 


'j j£o ‘ isUj 


(6t1-» 

i>y>L< JU 

• 4 ^*v : *' *j» *-i *>?■ (Sjrf^J ySul > 


j ** ya M (r)y% <n) (x) dx “ — J + * yJ n ~ l *y*" +>} dx = ■ ■ • 

- (-1 >*/_ + ,'«•'“<&- (2m,)! ]■_*' (1 - i)-(l + x)*<fc 
= ~7 <2n)! /J;’ (1 - *)-'<l + *)•*■ 4t 

(* + 1)(« + 2) • ■ ■ 2n J -1 ' + ' 


/_t P » ! W * - 2-(»!) ! 5—IT - 


tfPMP.Mdx-^S.. 


01 ^ — f *«J^Ua . J~« . T — 9 Jt*® 


p(x) = x, §(x) = —v l /x, r(x) »= x, X = k*. 



^/ffT 


Jr-j ‘«JaL* • • ‘K% '< ■ •* ■ ‘dlfJ-J i_p ji 

J>(ka) = 0 (AAr-f) 

J„(fc»a) = 0 - n = 1,2,3, .... tf'j 1 ^ 

t £*k «f ’■ " *■ ■ ■*«- ' • [0,a]'®)U j<y,.{$) — «Mfc*x)**xs <v'> = *i J jS p^* 4. 


• Vm(x) - J,(kmx) sy,Xx)=J>Oix)£ J,j» (flf 1 — 9) ‘*J^U jj 
(fe* - Av. 1 ) f* J.(kx)J f (k^)xdx 


= x J.(l 


(AAf-f) 


r .(tx) £ A(lrf> - J.(t*) jj /.(**) ] |; 

^ (AAf-?) **J J I** * J>(k m a) = Q*- 

(A* — Am 5 ) j Q J,Q:x)J,(k„x)x dx = k n aJ,(kd)J' y (k m a) (AAA — t ) 

‘ fc nU o> L , (AAA —f *jk = A„ ,/• Jl» 

J 0 ° 7 r (fr R ar) J, (A„x)x ^ = (AA f - ?) 

• J,(A„a) = OUi 

. i:•...-1 j ^.a> l^i- ^,^,(51; 1 j.’~ ■*» A: 4f ■ ~ i ; ... ‘ ( ££ A — f ) 'aJo L*» jl j5l < 

2A' j* J,{kx)J,(k n x)x dx + (k 1 - k^) f“ xV' r (kx)J,(k„x) dx (&£>V — t) 

= k m a 2 J',(ka)J',(k n a) 

• iA = k m >J>j» U y 

2 j* [■/.(*«*)]** dx = eVUMJ* {AAA - f) 

«-; V-5 ik-lj ■-if L U (AAA — ? ) y (AA 9 — f 


J* J,(k r .x)J,(k m x)z dx -^ [/'(A„a)) s 6 nn 


(AA1 — ?) 


Jjjj L >»*i« v¥'j-® I* i&ly* 0 jUo . TA — 9 

±-jy» J-fX«5 If *«Jjl** *ips> 1 rf J A J***!* 4 





I* t^jyi eS ±f} (^~e>\yJ- Jl> . \z*Zy ijj-^r *«J<il*» <^jye> *-< U 

<-£f H >*£» Vii^^ tSJ, ,jl^ O^tyU 

jU._P-i_w (^lj< JjS^aI^s- «S Ij • -> J-. )&*->. '^•~* (J<l 5 _p» oL. tS 

i e*»l Jt} JljSLul yi y ) C—.1 J-jli (_5U.L9-.li*- If >i 

x n A (n) (x)e- itr dx ^ i (n+n) ~{k n A(k)] ( C>?° — 'r) 

O T j* i « s 

(6M -f) 

) 

f* *'A «-»(*)«— d* = (- 1 )"~ ( 5 m i(s) - «-*A( 0 ) (M-f) 

- «—*A J ( 0 ) ----- A<"-»( 0 )] 

& 

Ms) = J 0 A(x)e^ x dx (a?T —^) 

f + “ A in} (x)e- ik * dx *v£ i» (af® — f) c-L~l ! c>LJl 

4 jl** Jl£~' Jtj & iSjj^ • 'i-“ljSaA 

d ^" it) , /;; A'">(iO<H*.<te - /. + ." W“»w»-*-* (4FF-F) 

(f«P — a) ‘aJ«>U> j* j 

/_ + ; dx - (A)- p~ A(*)«-»*dx (a Pb - 9 ) 

J + J* ar"A , " ) {x)<r ,ikl dx = ^ lfc m .<i(fc)] (c>99 ~9) 

V 4»j2 If 

*" t* + " . m+n 

(-0- ~ m-o* ~ 1 


A(k) = j_* A(x)e-‘**dx 


l&ft-f) 

• ^ (4F« -F)-*Jol» 



^ 4 * fxf-f 


tS t — f) 'aJjIm 

^ f’ A™(x)e— dz = (-1)- J o " iM<->(z)e— dz (dfk-f) 

, (— a) *«J*jI*» jl U 3 

j 0 A lw,) (x)e~ ,x dz = sM{«) - s"-M(0) - s*“M'(0) (<JM — F) 

- ■ • • - 4<«-«(0) 


• (6?A — ?) **J*»l J “ 


// dx - (-1)” jf~ (aM<«) - «-U(0) - «-*A'(0) ( 6Yo _ f) 

- • - • - 4<»-«(0)} 

‘4jj( c dJjLd . T 1 — 9 

• fruits’ ^ V *J >0 ^ 


‘3+8-*-° 


/::(* 3 +i-«) 

g(jt) - /*." »(i)f _ '*' * 


(SVl-f) 

< (fifo — f ) *J*il*« jl *ilto«»l l* 


- -<|»’+i>| + ^]-0 


(SVT-?) 


0 TjJ 4? 

(6YT-?) 

‘aJoljw J^- 

(fc>+D^ + W = o («vr-f) 

I jl (6Y 1 — P ) J—< 'J^U* J* jl _paiL 


[ a _ _ a r -5- dk + «-is 

It 2 I t*+l-“ + 


(AY4-f) 





m " v'k’T~ l (w-r) 

, cl*.! b (• ^Tjj 

*Kjy is'j-i < (tT» — 6) O )J> ‘V** j* • •iUiJ L 

^ “ar/- + .'^|=ri® ( 4 V v-f) 

0^1* .4^ J^Aa- 4^ 4ja-1_^L • (&YI — p) *«j *^5f o**'*-' 

‘ ** J r i er* ‘ ^ 


; r *(M-K/-V^f* («*-') 

jrfj >^5-» {AYY — ?) v 1 .**- ‘ unr 

Sf(z) = cJfo(l*l) 

jl«^taiu.1 L jius c 4jJ_>o J-*-- 'aJ jU« ) f — f Jt-« 

?-*& J-*- \) j*j *aJjU. Jji Ai;U 


vm = i 
y'(0) = o 

<{a?y-?-) *=ol->i*.^ a. 


/.*(*s+£+>»)«- 


(AYl-*) 


• j' -AiijU-e -Wlr" ^ O*' J J 

(dAo-f) 
(A K\-f) 

p-j>Y \j (bV^ — f) s *-!jL» j?l 

{AA 1 — 9 ) ) (AA« — 9 ) 


- - j"(s* + 1) ~jf + «$(*)] - 0 


(AAY-?) 

0 T jJ 


y(«) - / 0 " »(*)«““ dz 


dy . • 

ds -r s* + 1 


y(«) - 0 


(GAT-?) 

^cy^S- <_Jy>- 

(6Af-f) 
; ;i c-J ojW 



^}** /r f-f- 


m - 


(dAd-f) 


■J^L. (YYT — C>) gjj’j 3 l b . >ju*I <u<b co^j* 1 ^ 

jtj °j>*> ^ vW (6A6 — f) 


(AA) 

- ^Li^l '-SLa-jS > - .. * « Jdf <r # j «S 
a? a a«O l*A«3 J.j-**- j' 

(AAY-f) 


2irt7*«-«- vV + I 

/*(*)=i rr-r^' 

J/(X) = cy c <*) (4AA-?) 

o^IjU* v’>^ JC = 1 (AA° — ?) ' J 0 (0) ~ 1 G*? 

axs^U *- (<JA 1 — f) b(^Y1 —?) 

y<i) =/,(*) (dAI—f) 


Uo^K $ J5l—> . — 9 


y" — 2y' + y ~ 0 

• cu-tj jU. (_y*>fcC 

-1 

y" + «*y = 0 

— Y 

y" - *V = 0 

-r 

y" — 4y' + 5y = 0 

-f 

y" - 5j/' + 6y = 0 

-6 

y" = 0 

-f 

y" + 2/ = 0 

-Y 

¥»' = 0 

-A 

y" — 4/ + 4t/ = 0 

- ^ 

Ly" + By' + ±y - 0 

- t« 


y>» + y" - 1y> _ 15y = 0 


-n 





y»" + 2 y" -f y = 0 — \ r 

V" + fy + 2y = 2e* _ ir 

y" + 2y' + y = e— - l f 

y" + 3y' + 2y = 1 + 2x - 16 

y" — 2y' + y = xc x — \f- 

y" - k*y = e aI - 1Y 

y" + W ! y = A cos U>oX — U 

3y" + 2y' — 8y = 5 cos-x - \ 1 

y" — 4y - KJxV' 1 — Y® 

ij»- 4 a* I; j*j i2^|jUa jl 

y" + y = o, y(0) = I, y'(0) =0 -T1 

y" - y = o, y<0) = i, y'(0) =o - r r 

y" = —ff, y'(0) = fo, y(0) ~ y e — tr 

y" + y = x 3 + x, y(0) - a, y'(0) = fe — Tf 

y" + 5y' + 4y - e 1 , y(0) = 0, /(O) = -1 - Tfl 


jfej o^l jU* vl?^ 





' 4 X!!3X' i ^* o'^L? 6 »J*—« Ck' 


jlL. c aJL~e i_S_ 4 


f^-Lo . .ijS 1^5 ^ L JJjJsLu* ,j«^w } X 

<L>jyO 0-/ lj> dS" 

y = Ci<r‘ + c.c" x = -c,e~‘ + %<&* 


dy 

dl 


I + x 


■>§ - -*><» - *> 


-U 



^L. /f 


^-ST + y~e< 

1 ,jMy— . I Jltfjlj aJ jU«5 J £$*J* '~'jy a IS* 9** V ^ • ^*Uifclj 

*< 1_> 4j?w^; ) x* ?)■> x 1>M MAft + 2) ‘ ♦ JjJ*-~U« lj is****" 

t j-o ygy - Jljfilil y j I |_j1aJ jU< j-*^( ^ 8* • f j « ^ u* fcsLalJ^l 

x jl ^IJjL-b jljS Jjl ‘aJjU. j«j lj (.U>U- . .ij^T o«,,j«< o'xur* 'j 

. ■>}& ,J^U- 

W V-k* !£>!&■ •—O—lj -t»X <-^x jk-'.f 1 l» Wi *■< tskj-i — V1 

«u»l o.jl**o£>>. **JjU« «u'-V> o<f^ J • •‘Aj* .&•)' *;•* ‘iloli 

O' 

^ = .z* 

<tt* v 

jSj- ^ y*;> o^j tfU « t& O^j **& ^ >° -«U y - *».>■» ^ Z 1 

L o—I x'xy = OjJ oS-^ 


r - y« Jss r(H) - yo sec 


«S -v£ cu-b-YT 




o > -1 > a;;; “- a '•^‘A cs* 1 *^ 15 Ci b o T 45 
bZ e — J/ -V^uO* 

.*;! oyLjii >nifj>- «< JJ I- ^ ^>> e »J-iU« — yT 


”$ + £' m " 0 


• 0(0) = So 


• i' ‘WSjU* 



TM ** **Jol«* 


\ jl ^jL-f 6 — 8<j b# ~ o; 1 <S^j-: O^J ^ -±#a*> ^ 


J#iz* J4#iu y 


• >_■ £ O^yis 4 j J> 0 J ^ v5^X 


T ~4gf° VT- 


w) = /.*vr 


* i y4* cw i,J VJ^ 3 *J3* i • '^~ r * **^ «ie»b ' Jj! (£}-«*-£ " 

Lp „ 47*;' 


‘44-i) 


*<b fl-ijS J\ ... . jl J I J -1 ..I . ,^IijS (£^*v «-( lj /’(/,• 4>J £;b _ ff 


-4MS)*'*(B)'*-* -I 


*ti ^jy* *-■ o'y<s* 'j ^ £*' 


Ij^y. Ij L* £;b iS Ji*jS O^b— 


B(*,y) - J 0 1 2 sin 2l-t 0 cos 2 *' -1 0 rf 


S » *^o”^ tflw - V^ '-^b } fT b«« £.; tu j\ t j U r .-1 L. _ yp 

. jl Cw-I Ojb-e Ah 5 4j»-_j.i 


r -u% s (yd 



/rYo 

6- 1 - 3 -Mjl> c^b — VY 

J»-l(x) + J«+i(z) = ~J n {x) 

J*-i(x) - J n+ i(i) = 27'(x) 

Jn_,(x) = j7„(x) + 7'„(*) 

^•+l{*) = ^ 7n(x) - 7;(x) 

7j(x) = ’7i(x) 


• J* 7_,(x)5 7,(*)c»£~>j -V^ <^rb_YA 


W\J y ,J.,-x\ = ~ 2siQK?r 

rr 

= ’ j w.w 

- r .(*+») - 4 2 WmW 

+«■ 

e“ ,iQ9 * ^ 7„(*)e < " < 


4? a^ o*b_f^ 


a^ *i^b! *«JL*» j\ aalia-l l<— f <> 


aSa-L^^bf^ ‘aJLu - } \ aalia-l L._ f j 


^ .*0 J>»> o T 3 j J 

7„{x) = ~ j’ cos (x sin $ — n6 ) dB 

yij .J —t £t^y & i=^k_ fY 

k;<x) = -Xi(x) 

K(*) = /.(*) 

7^.00 — Wi) - 

K,-iM - K„,(x) -~tK,(x) 


Ip-\(x) + /,+,<*) = 2/'(x) 



VY1 /<J^ 'lA- 4 *«J>*1** 


+ K,M = -2K’,(x) 


ffo u, (fcr)e -< *" -* 



, o— i<tr+»( 

V Ar 


< r —♦ =oft 


Uy>- u-tf ^b_ f f 


y" + - 


-y' + {(ftcx* -1 )* + - 


y = x° j AJJbjf) + BN„(bx c ) l 
j/" + xy = 0 

»- iM (¥) +£ ' v,i (¥) 


^jr 3 ^ 


^j ^4 ^jTj j tS 


1 jl OyUc 




L—I^U 


;/ = x-»\AJ*(x) + BN„(x)\ 


(n + I)F„ +1 (i) - (2n + l)xP n (a:) 4- nP„- »U) * 0 
xF'(x) - ?:_,(*) = nF.(*) 
p: +1 {x) - Pi -,(*) - (2» + l)P.(x) 


/_*’ i-P.W <b - 


(0 

\ 2"*‘(«!)*/(n + 1) , 




/fYY 


f-i x m P n (x) dx = 


a-(m-«)!r( " + ” + 3 ) 


j m > (_y«—» *-: b >r •-•'■” £><•»*■» n ymo^ _>a ^ 

m - n = 2k , k = 0,1,2, .... 

/_ + t d.r = 0 

. m < n Ktk = 0,1,2, . . . < m - n = 2fc -f 1 ^ 

b<£<b *jUc-«! *>*■1. *y*- j j! . jjjUiAtj 

. j Ca_. !_, 

^ a^ ^b_fY 

/_+■ e ^, w dl _,. (^y* /„„(*) 

JIjSa;I a-U-j-4-; a-L?-j A^jto Jx-^ ^jly: ,5^— e ihx £;b • 

«/ a+M (fc) o*e- • A"S«aUs~I I^JI^SujI ‘iJL 

• ±.j-! *j jsj Jr> 

r(n + M)/(2n)! = Vt/(2 2n n!) 

ArfjjT ca—aa* Ij j*j YA 

C*' S € f*reo» * = £ t"(2n + 1)P„(C0S 8 ) j„ (kr) 

n = 0 

. c—l Jjl £y \Si£ J-; £<b -£. j n (kr) o T J* 1 ^ 

tS>» 4., Ij e iir co ’ * £;b 1 ^LaaI_j 

2 C„(r)P a (cos 0) 

n — 0 

. a^aS saLsa-,! p a (c 08 0 ) a» La» -k* jl « AjfjJ C n (r)*-e 'A- . ~- : • V J 

«S a*£ c^b_f<\ 

2 (« + to)1 







P f.-WP.*« 


1 - i s 


1_ (n + m)f g 
tn (n — m)l "* 


{T1^ —?)> (VA^ — f« aU*J c >>. «- •> Jljfiyl jl 

o Ll."> i >l L5 ^ *4 ^5 ' .\JS *-} Ij dj5 ^ 'K A — ^ 0 


(x,y,z) — (sin fl cos tjt, sin 9 sin <J>, cos 6) 


(x',y'/) “ (sin 0' cos $', sin & sin </>', cos 0') 

Af\}* (5^>* iS^j^Ax o* - * ■ >^"W 

cos > » ass' -f yy' + sz' = gin 0 sin 9' cos (<*> — 4 >') + cos # cos B’ 

■ C^b jAjljJ i_C l^__, I »L> -1—ij Jtfj 'iixjlj 


P„(cos >) = P„(cos B)P % (cos 9') 

+ 2 V r^— t^t-i Pn m (cos 0)P* m (cos 6') cos m(4> — $') 

(» -+- m)l 

ul°>> jcJ *-! *jPn(COS 7 )Ja-V . ^UiAij 

I 0 ,(cos y) — ^ Pf >(cos 9) + ^ (a m cos m<p + b m sin m<fi)P K n (cos 6) 

• A -.j S ('f *i *4-11*-•»} A»Ui» Jxjljj lj J^jove OV~ 

’aia-flj J*^{ > V *^ t£*<b —£ | 


/j."j.(*)3.W<fc-| Sr Lj«.» 

. Al^yt jif • OA-il; ^yi-»b V 

iSjjA jA £*1^2 aS A^jSc*fb_^y 

i»(ar) = i«-i(i) + J, +1 (a!) 

J«(x) = 27,. 4- ]. i n J«-l(*) - ( n + l);n+lWi 

**Wfj ' SJ > 

W\jn,n u \ = t H^(j„ft* a) j = — H r {n n ,ft„ <1) | * ~j 



/TYf 


cS = i )y = 0‘ x = o 6 *^ _>-> *j? A-m* 

« -iajl-j^j ‘ak-jlj L (ajjj/jj) * tit L ‘ jj J^^bj 

* (r) = _2_ V Mglff 

w 4ir«o L r*+i 

n -0 

j aj 

r = (i* + y* + z ! ) H 


•f i*».>o^-£>f 


$»(*) = P n (x) j 


dx 

(1 - **)[/>,(*))* 


. <w».1 J ‘aJjLw jSfj'l yl y>- l^; 

*«loU 4,Jai» <S jrfjA l > F(R )*•> £<b_ £<5 

R - [fo - x\y + (ar a - 4)* 4 <z, - z^) l ] ){ - |r - r’| 

r = (xifXjjZa) J>i“F(B) <^'x ’j jXp ts^“ ^“-< • 4A u^"- 1 < r'j r‘ai»i: <>,- 

a a Caa«^^ 


'«*)- ! L sr<' , - T )’ y <'>l-,.^ 

n=>0 


J aS 


p(r') trJ^UV'J 2 * Uai j' ob*J ,i A >V^<>,>*— bf- 

<S Caa« I a«J-i a J I J (jLi-i l _ r ^.. ?-< tiio jj^SJ I arrjiti _|J . iiU « 0 -l Zf-jSr* l v * 1 ^ *J~** 

. jl ojU* p(r') J»-P aAixJjj Av ^ 1 




5 dF' = dx[ dxj dig ^ 

R = |r — r'j = [(* - *',)* + (,r 2 - xfr + (x 3 - x t )T 


i& > »*; b 



ry<s 


(r , )"P a (cos y) _ (-1)" / , * , . * 


'”/ , d , , a , , a Vi 


n\ \ 1 dzi * 9xt 
r «= (ti 2 + ii* + xj 2 )* 4 , r' » [(xj) s + (xj) J + (i5)*] H 
cos y =« (xiii + x 2 x'i + x s Zs)/rr' 

*(r) = 1 & n) (t) 


o T ;^ 




0 T_,o «S 

' ® W(r| - pii /„, p "<“ s r)(r')’p(r') il” 

Jj—otv aS -V*^ • -^U i. j fp *■< <^1aj1j^—I | 

L 1 • 1 u>-- I^ a-L^li aj U—«»I j! «S r c aUi ~ j *> < ^’” :1 '(r} 

, f* n (cos 0) 




4ir«o r n+I 


M“ = j v ,(r')‘eV)dV' 


*(r) » j *f>(r) 


= J_ Izil" v y 

4ir<o n! .Z/ .Z/ 


j , o—l jy^ y r 


-V^ls* *j Ok* 

aS - ^U;_ 


oV £ 


■X M<a .5 R^ 0 

Af<A •••«, — Jy, p( T ') x i,z&', ■ ■ • x'i.dV n > 1 



.yU /TV? 


n == 0 (j 1 ; 1 3 


4 ,( 0 ) (r) « 


JLQ 

4jt « 0 r 


e - I r . p(r') dr 


r CU,b , —I LuA I j 


(yi + yt + yz) n = X E ' ’ ' E 

= »,-l 




, d 

y* = *1 -rr y*~x t ~. 


\:jx* *> £abj b* 1 •*.«-* 3 

«5 c~b_a/, 


/_ + ." m-*X(i)//.( i)d.t - v» (2"- 1 (»!)8..,.i + 2-(n + 1)!«„.» + ,I 

• iJje jl , ^bj* lj 

« g(x\x') o*£ £{bjSI a^ 

s [ pW is] + «w»w - -<(•-*') 


9(4*') ■ 


L. ^ jie si(6|a;') » 03 ^{aj*') = 0b 

. giC^>)g^(g-<) 

p(*')W r {pi^*»M 


s[’ ,w s] + « ( *^W “° 


g - -«(* - *') 

9(0) - 0 f(l) - 0 


!J gl *S CJ T -kj-i 


• ”^cy* — 03 j?j(6) = Oj^ -^W 

■V>J ' CU-, JA^ lj Jgj £fb _ £ a 



?YY /J*± 


g(x\x’) = (l - x > )x < 

9 (0) - 0 g( 1) - 0 


£?(*!*') = 


sin A( 1 — s>) sin As< 
A- sin k 




; vW 


da;* 


- k a g = - S(x - *') 
P(0) = 0 5(1) = 0 




g(z|a;') = 


sinh A(1 — x>) si nil Aa;< 
A sinh A 


a* oV\y* 'a ‘aJ^Lu -V® j o^-" — ? \ 

. aj^.~~.; tj I a . ]■ > . •> • a^> o J >< Jubti* ,j» 3 1 ^~}- 

iSj~ aA£ — 1 < X < 1 X ^ /fa) 5*^ ^ Af^ lA>* — ? V 

. XlL a.} I J , k .>. ■ — a,;j 


/(*) - | feP.M 

n = D 

o'xij* *^T i>f' ^'jS^Ojyoj-i . ^jjTe-wOa^ . a* J»~- Vs'-T** ‘■^f 

_ <L. J5 i ijj— <^-jy* } a-i-i *-^jj>= [a,6] f(x) £«k •V 5 ^ iA>*— ?Y 

! AiL aAi ajlj-k-~ 


/(a;) - £ a n J»(Kx) 

n -0 

Vi'.r*»is'x ■ a 


d 8 y 1 dy 


J,(k n a) = » = 0,1,2, ... * A-,o t j° 

• - V -* ^ '£*»*< tS>« Orf' AjjajO ■ «Vj3^ « o* • -t>—r 

Af-S Ja» 'j J«j J*~f **JoU« XzjyS jl a jli^J Lf _ ^ Y 

(-?)>*• 



^lu'W^U/TV * 




X 


d*y 

dx 2 


Ijlc-lcyU 


y = ^4x/i(x) + BxKi(x) 

• As-^ djlii»l Ja'V- iS^ji JjA?- jl . 


*§ + (1 + 2i) e + ! '' <) ' 

■ -i*'}^- j*j ■Z'jy* *-< v'>?- • Ae^ »J=- o-^s^ iJ* a_c iSaS 1j 

y *» e _, {/4Io(*) + BK 0 (x)) 



V S°i 


^5 jj> oliuM U aJ jU» 


ui . \ _ y 

d-J^JK-l I* o'm ^ ts-ox j j 3* ^y*** J^L— j' 

l^Uj f. L; j L>j fb; jj !_, ,><1 o*»l ^1 JsL* u-jlk. } 

. U-J (.jJj* C) T t ^^ jbij l^- & ^jyBj J (kpjS O 2 ^ 

^ L^i 'aJaSj j J .i-jL d^J i^lil^lj ^<! y jbij C«^ 0 « * * * ^ 1 " O'Jj *-5* 

. jjL, Ja^jj* i^»*< ^-L^> l_, oljrtfi; oU* 4 ®^- : j*> j* 1 s *» w J^x o^j 

jj ^jl^»jbjj ‘aJI—a ^ -x^b d,U^£« L l_> iJv'j £y C«* 

, .x/T^ cim-jxj ^y? oliA b *«Jj[»« ^ o^*j s Li* f 

. Jj} ^yt- l< o^lila* ^jJS ‘^jk; J^ai ^1 j* 

(ixS’J'^Si;I 3 ^^uj* f-$^sx*j J d,tei£»Lo}l.»l*« tS -i*< *-Jj t*-}* 


J—»liS jk-Jk l^jw tS jA Ui ^j>- d/l&i Za l, «JoU* <S t! jj « v 5 >£!** 

4-UaJ ^T l5 ^ { U^a t^. Lf Ij *bi: js> £<b is *&y> j*xi» 

• f*J3 T 

I'M jj Lrj^J* 3 80^ C^» 3* -^J* 1 Ij cr*^* v^* 4 O' 1 " 0~3J tf(y 

«j-i Li* i«U j ^.i tS ^K-l =* 0 )v = 0' x = 0 

Ij 0 O =: *(0,0,0) jl-M jb^' v 0 ^ 6 «J*-I> i JK-iUU v—»l 

d— J |L> !^1 L -^ • 1 -« J ijJlA f t^A» jl >—jS!» a.' Ji-I J _j— < 0 j I AAa . juS^ 1 «'*'- 

• • i s\y* 



/r*. 


* " S /-« !-!n f-‘» ixiydt (' - *> 

iSj— *< z ~ Ojy = O'X — 0*<^»i5 J>»t> ^(j:,j/,2) 

,/ \ , . /d£\ . /d4>\ , /d4>\ 

* (w) ‘ *" + (te/. 1 + (s^),» + (sy/ 

+i[(S).-+(SO.»-+(S)/] <t-v) 

+ (Up), *» + (re). + (re). 21 + ■ ■ 

a/2 b —a/2j^ U } — Y) ‘aJaLujaIj (y _ y) 

4?vAJ £-y> O^Lj> jl 3 0A4 l_J4> 4ji £/ 13^ 

1 r+ a /2 fa /2 fa/2 \ /d i 4>\ , , , , a* /a*A 

sw-« l-./,J-'„2\w), xiid * d * = u{dP), <r-*) 


*"^ + 2l(S + ^ + S). + ^ (T-Y) 

• sXfcl^i- jsj '-^>■3^ V J *^° 

*-*‘24 <V ’* ) “ (4-Y) 

fp Jxw^* 3 i ii j J u L jJ j 1 aao j I l I ^ 7 ~ ip 1 " ^ -1'- - 3 

. u~l &ki; ^4 -^ ^^-Laa lS, j.j 


‘aJjLo .r-Y 

aiai^jja J A J I Aia Cj-wsLi- jJISLJ 

A* l* Orf^ { £ — Y ) 4 *J J Lm 4 ffo T ‘ ^ 4- bi' i5^«b^-to t.Sl.j.) ^ 1 -Jaw^loj I Aio 

> •A-J jAa j* j j J 

V*tf = 0 (f — Y) 

(_g5 —1 b. I 3 < u 5 ^lll-/ 33 -SJI / |_l 5 S ^$1 (_/IAs** iO 04 zm^ 13 (_$ l ^ —jp — ■ b- 

- auJ ,_•-ao a^L A .z A —|^.«_;Ijl' jl 

fjj C «J jUo . f _ y 

^^liL 4 4i 4 jAs^.S(K) 6* tSy p-?^ uM-*' 4 jW JS ‘ 0*3^ OV* 5 



TA1 jj-yr «>l5=£. U **JaL. 


4 *i 1 a « S(T^)pl»-> a !•»■-; b» 

f m BdS ~* CV-Y) 

aolir-l l, . O-il* ftXSb l; cs S Tf _ h sSJ* ^L. jU- 1 oJU- 1>*J J 

. 0—3^ ( ^5 JLV 4 » ij^jjjt J 

/ F T.Drfr-/ sm D.iS= ? (A-Y) 

» Dyv« . a* J(j« lj F f*>^' 1^3-UD oV 

oW >«3 ‘(^O^ 1 **•*& Cl^-'J'O' 4 *J«>^ 3 cu “' 

j r V-DdV= f v ,iY = q (1-Y) 

. OiL V*>> igl< ■°-> ' - (*^ i$Lk j^' «$ 

V ■ D = p (»°~V) 

. Jl& lj-i- J 1 ^ 5 ^- F ^ Ur J A 

jsrj'j ■ (V A>J o^"<> i£< ol J '^ ^jy 0 *-fl> 

D = -« 0 V<*> (11 -V) 

,_j-. ‘4J.iI** -\,L<$ _>JIS—I £<k 3 

V«* = - £ (Y T — Y > 

<0 

■ s£ ,Jj Oo ]•' f -a-- > - j>Ur _j J 

Jsf-^lxr i F (*■>'*• ■—■A» **&+z ‘-^s J >?-3 ' 

J . OA L; f - U ij ,JjT lS^.^S 1 i n « fl> l_£j J-_ J ^J-SrO jl jSSj^lY *ftla*Y jJb J A 

. jyj- 1^ .J^A-r *-> 's-IaU# i >*•*» jU 

jLmuI ‘iJjLu ,£ _ Y 

j£i»» <^JS oJL-jA «a-uS^ ,jJ-» o-*js u-^<^ **JjU«> jJ 

£ib ^ j*aS» W-T <£ 'H>** i uiij^ j’ (JaIajo ^3 . . i’ I - ....0 ’ ok> j' 

. AiLf O-jlfcis ^L) i-S « jJ J a^,yA jloi* L( O—l ,j2U« «JaiJ jJt jJif> jJlSU 

• ' z *~ *-: Os’ 0^3 J3J* j-* • r^* 3 J^“ 43 

jli 4 O*— if) ^<434 jIaL j bj j (^IjY I J 



-^V^/VAT 


jLUjI ‘aJaLi* * A 4 —j A-; JstjSjl ^ I ,3*5 jljAjt . >-5 l/ AjJ ^yJLO^* j 


«-A-iL[_p5j>(jLlx;l ' r v_ r e . AA*b ‘yxj^ b®^i»^L ^TjA ^ ‘ ob< 

. oi> aa l^j- j * £**&• 0 i -^•'V 0 a* a l*» Cwt ojb 

• C>4*rl ^ " ** « i> Ab* Jm 5 1J I ' 5; ,Jb* <Jb b\© L>- ^bb> b^b ^0 ^J-*“ ^ -’* > 

. ajS^ 'a*- ob>* p—>• ^x j^O^x^e ‘■^'bv 0 *x ^P^b j* '-‘j^y~ 03? 

■^y^ts* jsj ^jy 0 *-. T is^J Ip* o'-*** ‘4* i$jb- ^jb*- 
q--Avy (1Y-Y) 

< Aj^b < y . ^ . v . L, o > ...^> -j^ 3 jj-i^ «A**b jtjut a -^ a Uj5 o^aa <-^* 3** k oTj " 1 

aK^T < AAA ,_JLlJ \j ^*-b > ^o-^- A>. 1 j ^bj5^j5l . ^AjlAil *Al»-jA 

dH = pc dT 0<3-Y) 

pj$ j* iijJl5 y~**-j* p— a- *«jxs csk>5c 3 wi.j^;L j- p.>5 v—*v< <j-J&?- p o t j j 
<_ rs Iji^ Jt^J^dT Ji* *-’ AA x,." aJaU* l^g^AjlAAl A I ^ . .V : L, ‘jl^-j Aj^ 

o*^ • *V '(j* ' J ^?"3 »-! p—?- jA dH/pc 15 bj5 jIaa* 

dtf rf?5 /, c „\ 

W'rfF (,f - v > 

>cj ^jy 0 *-* (1 ? — Y) '*JaU* 3 v = 0 c 'j>" ‘ p5=»» 3 p—> ^51 

J >^ t 5 » wiU- 


J 3~(4 -6 JO ^jy 0 ‘y oW ^*“*3 jA F^A-^b jA C/jl_y ‘4> ; A J_)AS 


-/pf^ < u ~ v > 

a 15 ^T . aaL^JjjAas* Uj 5 ^ 51 3 

-/r'l' t ' = L‘ iS -' t> 1 - ¥ ' 

• ■ i y L U' £J^" yj-f* j* < 4 * '£-*'l«U« V'A-A-b^A U_>? ^ 2 aB £jA A^j* ^bb, aS 

^A^A-y-jl^A frf jAA J l J ji{n-Y)jJ , j (1V-Y)3 hf-Y)^-»U.j?l 

A^A^j* aj»«*a; < |* -.-' 5 aaIamiI 



TAT c.li=A. I, ‘»JjU 


-lv^ dV -~Lv, d S '( lvr > (T Y) 

- f v{kvT)dV 

4 

f r [pc~-v-(kvT)]dV = 0 (Tl-V) 

< 6 iksjalf^T < j^tL jIjSj-; isIk (T1 — Y) *aJjl*» 3 


A Vsx“ tS^J • ' i *“ l *j 4** f*—?- *-£* frij 3 & 

xj *-t (TT — Y) 6 *-loU» < Ail* 


»—w ^ & J ^ (JjT fS 


< -xlL x^jx |»— >■ *-i{ ' ^)ju* jyb o^** • kj*% 

. c-i> tj,«_}! x-»^x“ t= y 4 *“ i_»^bi-l 


‘aJ-ilw . ^ — v 

■ JL> 3 *i rtiia' .jJt 1 « 05 ^"' -. 4 ^ Ca -L -«-3 <-^yi 

o 5 x*- '-£' J X^<5* (J*lfcU oljwl j I <^1a-Sx>%» >-*■ ■ » -. < 4 -L—3 f aAitoJ ,_)*&£ 0.I3A 
. J-sl. aAi j>J-L JjLc pi,. y\ J> 3j *+ ^S^ji . J*\y. a* 

. iXi, i \ Jjt^j L>- 4 «. '- v ' " , ° *> I‘ f J-*b f < —? - Jtasl <- ; ■ *’ La¬ 
is-; «J j iz£j>- a- lj JjA- (^ 4 -fijL-^A Jj-J J3A- ‘a^J a- J»li: 3 

iXI S'V'itf Cw' c4L? ***+>■ • a-L—3 ^ Ic 3.1 a_J 5 l o^> ■— 

Ct>w j A ■■■ A - 4 ^ 3'*i-w. < aS i_£la_Lali ^*^3^ -^AJHab 3 ^ . L g 4S 

■ JjA- *a l-i AJ Jj>- *^>3$ olxol <-^< jl ,jiri_! 

3^, -3 j * > ~— 3 c . ‘. ‘ L Aji L a Aw a aS 13 l>w31 li _ 4 ' b fc a" b* ^ .laa . ; 

xj 4 }! 4 $o=^( 0,0 1/ = Oy r = 0 ib* J-ft 3I (^laki^^l < A-3^ 



y^L,X>»^U./ rA f 


y = 0 ‘i = 0 J»li; . jjjiL»Cjl JL»sl ij j < oyi «oloJ jtrf; c a j* k *> 

Lfij* • 

0c ‘S'jj* o** • ^^0 jJjrty = 0}X — O'-^rjS ^Wis* ts^<’“* A ^ jj 

. o^S uiAt?^,, 3 ^o>« ^j ^* 5 is*—* *f e 4 = -*j 53 -v.r.~.|.w jJ j> , 

V^ O*' •0»* r ^oT» J ^ T-b-il y = 0 )x = Oj^f./?-' 

1 = 0 rsr^p*) ■ ^ 0 c 5 0 C **-* 0 ?^ 5 oA£>*l< 3 *~ il J ^yrj •jlj** 

0 Te*c^_ . ^ o 5 **^ • 0o 0^3° ^ ^(s* 4 -* i - :, j'y ” Oj 

^jU- A»vi«» jl «£ | J1 ,. ‘ . j . >* Cw^^-i 5 ' 05-! -^*' 5 ^- f-®rtjSl*> J -4 

to * 4 J<J jl Ai. J>>-0(| l^*U» . jl0O J • 05^ 

^tsoy = O51 = 0j J V fj*" V*— 1 • J-^is* O'—y 
(T0-Y) 

jttj '- , jy*‘ *< (0 —Y) jl *aI£i-,I L >S 
(Tf-Y) 


3 <v oVu'y 


1 3 * 0 o 
«* 3 * ! 


d* 0 o 

a < 2 

fkcj 1 J* 1 * 


W*(0 - 0p) - ” (V S 0) O 

‘vyt jl wb^Ojlj-t id—I «l*-!pA- 




@). 


- C*(^0)o 


• tus jU- ^tfj JSi t-i O 1 ^! S*y = 0 J£ = J-i Ij 
(tY-Y) 


a- l< (j,^) ‘*ki; y* j j f,►?- v^~ cwIk^ ‘ °—l 


3*0 

a/* 


t c 2 v 2 0 


y = Oja: = 0‘<^ ts^J 
(u-Y) 

Aft A^j* ,jl£A £U»Ajl J-!^ *ai—oliU^I jl yi«i A ‘•5* 

(YY-Y) 

~^v« p ^ f >J^T ot»^ 

4^-,^- ^yiiS 4»^«. -iy-^ iJe- 1 fo^lkljl sSjjk^U* . A. I L ^ 

. Aftl J—*1 y~ JoU; Cu»0j Jj^ CJ^“5' ’ -^U 





fAfl /^^ *aJa La 


^ . Y — Y 

4 AAj i J ^I^MI 0_ i"-^.a fr> I j 0 6 A**L 4~. ' A ; oiluw* L f tJ jLu jl^*> 

JjS A*Sb a*L *£ ^ LaSa iS S j . ■s^. J^i: 1 *aT J*. ‘ 4 jUjJ J*Ja c* 1 *< i 

• '^~J J* - i^crjj jl^ *$ ex' 

Jl^j o- 1 ^ 3 ‘A'^aL* • (**■*■> f 4^' fx* 1 **-^ ’j cs-^ 

J ^l»j V 4 ^mJj £j» fc <^A *-■ !* tS-Xa^jA ij Lis jA £,Uj cU"** lS 

Lai a Am L L '-£« ) O^J lA* 11 * - *-■ & {*^iS* >> • “? • L> U* W'>?■ A ' 0 ^)aI»» 

V 1 IJ 3 ^ IS*“*< J A 'j \s<^ ' CX*.X *3^ . Ait, AiilA jZi-*, 

AA iS ^-,. '■? IAm, L Am. I ^ji»4> (jtlaAjI Jl>jA ‘aA— c aJLm ^A . AjS j Auj 

Mt£j**3 Arf-fjl |_) Ko« o^j *■? ‘A* f “ ■ L aiif Aj 5 jXc r-^» ti AjcjA ‘aJaLuj A l*-A 

. AviLjA 1 _>SLoj*A A^- ^ l b . AJb A ^jL-A j&it — OjA 'j LT^J* ^-Lm yA 

A$ Cm IA^ I I n . " . 1 ’ I »1*0 T * A*i L aA»l 4 _L°~~° aW* t4 ^ A-r |»ii>v» J A^A>»v» (3^* C AAmj^ j?t 

. A^A ^i-<p a Km I yA j A J^J. c 4»—I y A ^ AAj j A*e j I -la* I^ fr>“ ‘ aJ A Lm j A q »~ b 

< . AJA b ,_£Aj*^ A s aJ aIx« S^3**aJL^* Ij aJ 

‘iajJ 3 *A<i 4A_ltA »Ss CAjl^A- *4 a^>A ^A ^A JjA>» ‘a-La lS^— 

‘aJaUa t5^ l_j l^j^« 5 4^Jjl jIaa* ‘aJL** * A-ib = 0 J J a Xf* 

. ^ (Jf^ AUmAAj l5 Aju. jl tl il 

J^ljUjA >A»*I J*tS c aJL«. JS^, <sjj* ) «e3j' L5 *>*- aaUa. J m L; aJaUo aS- v^ 

jIa^L < £-jgj c »A^A_,^A . ‘aJaU<. al^iJAusljwl^a- Jam *JL«. 

iA-aLcIaA^I j^A^L i^j . ’ Ia . Aj-i,^»jJ»wl< LaAs [^5,/a- cl>M4 L c^^|aU« ,3*fcr ,351 m* 4-; 
J* K V^ - A-L aSllf AAA. L- CaUa^* L aJ A La* jSi A— ^ ,.~ 4A AAaJ 

. aa^T cm ja^ _jcA a^=-j* p La 

aJIm* (3*U 3> A-rfT^j ( jr-^. j Ur ., • I 3 JLaaI «aaL t .a* L o^IaLm 

4SiA*mI J.1S V**?" J 3 ' • A^S ^,-mSA 4-L-^a jA 4-, ^y^g* 

c-Laa* L c «JaL« ^>L> i_J^>- cS/ . Cm! ot£ y ^t L l pjs** xS^**aIa J*Li 

’_— LA. AL*wI tSj 1 a. L^a Jjl j»a 3.4*4^ ^LlJ I j (aJa J<b aUmI J 

«5" C»L Ox 1 jA > . aA-l ^.b jbj-L J*Li (.^A 'aJ»^ . Ajiy* J.U ^,jS 

■ ur* 5 '^ 






J5L« J^> . A — V 

Jjl* Jxi 1^; I ‘a_—1>-) ‘aJL-0 ,J,IJb. 0 l^ 

jUjL Jfc*. . ( 1 _ V JSli) isjly .isyli r 6j^ s i O*«£*^C0ul/m g ^yki- 

y=d }x = CO* 1 i***-® x, y, ’ikiJ ^1 ^ 4*01 1*2 = ac\zz =—to jl 

‘aJL-a iS^j 6-, Jfcu ,^1 . jj\±j,\jiy=a'j^ ( j<!'$\-t * *.•***> yy = (O' 1 c 4jKi*a . 

L ei—I j-f \jj ^0^4 Jai- ^T^.j eS y>^t O^it *«JaLu JaU 


p{x,y) = q$(z)&(y - d) coul/m* 


. *=«J J (^bJ J £<b { 0,1 ^ 


A 



• C«*j *t tSj^y 3 •» Orff £*'j A • 1 — Y JS~ 


0~ -i^L 

V=*-£fejsi (T“ —V) 

<0 

frf-S J*- Jrfj tSO* -kt 1 ^ W 'j 

(H — Y) 

(rr-v) 


♦(*,0) = o 

4>{x,a) = 0 


— ■» < X < + W 

— oo <' a; < + oo 



TAV b 


. cxULw < ^ IdJw (J ^ w ) Cx?*J ^ *4 x to aS «l5^a ? 

<_,ly>. aS^jS^g* wUwl ) e 4-l>-j- . {Y — Y) u»£w X 5 1 ** *Jl— 

^U>4aIa a ~— ;Ij J«al>- Li ^1 1 . u . i* ^ lj (<fT — Y) b (f 0 —Y) '-—•^a!«• 

jK ^1 • (**!-£ •^** <—Vj-*^ ^3 __) j aS frb b(rr-Y) 3 (r> — y) 

jl t 'aJLwa <-S* (^>_j-^ . Ja~w i—— L> ^jyo 4- lj ijejS aUot Jj;L 

• 

/ s V-AiS = / OT *.A (TT-V) 

t 4 -?v :; - : j' - A =<f> V(?u*v~ >'A=(j V^-V^u»^»(YT —Y)**-^^ .>•■> 

« >i=f\s» ci—O j^* ^b-sl V3-^> °J3-° p*-£ js.A' J3* 

/, i® 7 ’* - * 7 ’ ff i « - /«»|°ls - *f?) * <"-*> 

L> W3 3 J^ 3 ds 3 £jL»- '-»a^ »BC(S)j^(^b>^>jJ J - tf i5 l jlj g -,30/ajiL»-. | j 1 jl j-i 
0 J ^^CwI ,_ ) ^l v «,»y.a J jS < J-»U LiJ (?(S] y< 

«<»<. (ro — V) 

-b<x< +6 (Tf-y) 

^5^- >—a~ i* JkAs^— z= + &£^-»' xa-j'i j. .iiS^ 0 o r C(S)> 

. .IjS” 

‘ '-»cj J £ Jrri C aJ-i Uxa L, o~*3» tfb* Ck£ 5<b 

V 2 (? = -S(z - X') Hy -y’) (rv - v) 

•»>*<#• to^(ro-Y) 3 (ri ~Y) y(rY-Y) c^bL. jlajfcul 1 , } 

Jo Jl b 4 ( x >y) 8 (* - x> ) 50/ - y') dx dy 

- f‘ /_*, fftv' if,»') <**# (r a - v) 

+ / [ g ^_*£SL, 

yc-(s> | 

! cui^; o*-^ o'^^y 8 *-> (TA — Y) J 3 I ‘aJ*?- 


/«"/-> *( I >») i(l _:t ') ~ y')^xdy (ri-y) 

= «a'y) /; /I, f C* - y) % - yO i.y rfy - { * (lV) ^ «f 



/fAA 


•V Jdj a< (YA —Y) .i-iWS jl t S l «J»5j(x , ,y')j? 1 <o** 

*(*v) = /„'/-> ^dxdy 


+ L 




f a»| 


(T.-V) 


aJ L ^Ijwi.oK.I «S U. 0 TW, ( r . -y),.. JI^UU JU 

‘a-L»- (ft—Y)i(Y1 — Y) <s-W '>1 • fr*£ ■-9A*. 4jT,j1S«1 9 < 

OKyKa-x *»+6 j-;<Ka:,y)j^*j t4 j^j‘ J -> i ^t5* < -*'^“C(iS) »-*•#= cijJ/= 

aS±~. J{S . jlis*^ J^s*» . ±jjS iS »y=*d}Z = .ki < <jJj ■ gtf* 

Jyl X?J>? 6 Oj*-j °* ^cs-f J-* ‘ <V-^ 

i>>® o-* • •»«& <i» jr&*y> (b,y) 


4>(x,y) = 0 (fl-Y) 

0<v<a 

J j'( fo — |»3^ ^yrs ' *^r^J^» 

J-»« <o 4-^*J ,s o«*cs ;i fJ‘ i 3‘ i i£* >*»:r = ±i> 

• ^*i>5 xj *-! O *J { Y * — Y) ‘aJjL. -kj_>i 


*«y') - /; / « t-cy »✓) ^ + / c<5) G i A 

(rr-Y) 


J>y 

G(*,0) = 0 -*<*<+00 

(rr-v) 

G(s,o) = 0 — 00 < x < + oo 

(rr-Y) 

Jim G{x,y) — 0 
*-»±- 

(ra —v) 


0<¥«t 


; ^1 o—' <~>L*c } ■>**&• 

♦ocV) - j‘ {*' cuy »yj dxdy (f?-v) 

ij (tf _y)-JoU . o-i (rr-v) b (r«-v) v'>r- (ff-v) 

jl^j ^ jjpL>- 0—1U- do Ol>-j^L 

p(*»y) = ? *(*) s(y - ^) ( f y—y ) 

*<(f? — Y)V^Px0**-0 < rf < 



YA1 hPPr oliii- b ‘JaLu 


= J f° /_ + „” G(x,x';y,y') {(x) S(y - d) dx dy 


= ^ (?(0,x';«J,y') J* J+* S(z) 5(y - <#) <fx <iy 
? (?(0,x';dy) 

(t*-v) 

<0 

‘ jj 

^ G(0,x';d,y') 

(M-V) 


a = 0j J <? b t£jl«*>b -b^- ^ (^itfO **bi; _>a b 

j J b J***^ A*b$0?(;r,x , ;y,yOA«‘ *-« • o^ 5 - 1 *a«T aj*.j *-ty~d) 

o >;! • aaj 4 - i —* T > i >?j *-t (*,y) j J g»b? L b>. jl *S(x',y') , «bi; 

cfc—^(^oU (f? — Y) *»JaU» • AJj^ro&■* l) {ff—Y)j5*“*s< <o!a*U* 
^jy* ^ ob^b c ~ l *4 p{x,y) 4 !p Jj jb f-iP j ] <&(z',v')‘*^ 

c aLijJ J , aIa (^yJsLi* b ^gbi- |*;bo 4- fi (J t< . 1_ . ... : b^ y ,f » .1 ~ 

tS ^1 ole *, bli . Sy, A&'^*-p(x,j/) dxrf^coul/mts^- jb^jJKs-tfb^folf) 
oj^-»4-lj p(x,y) ^ 0 “-' »jb» <P'P!‘ c '^-» b e «J-iU» >-£* o^b* 

jb^&rb^jbi-tsUjb'T—b* Cr*£ jb* j* J-»L> ^b-b*~b? oe^ 
1_,(y — Y )*£**< 2 **-l*v*A*b( YT — Y)b(To — Vi*-)!-.J>? J**&i5b< 
. jaS ji« _«3-heb£,A G(x,x',y,y')Oi.£ cw’ 
v ! (j = — {(x — x ') i(y — y') (fl a — Y) 

(, = O^y = 0 -*><*<+“> (<i 1 — Y) 

G = 0 j± y = a -«><*<+<» (6T-Y) 

lim G — 0 0 < y < c (,>r_Y) 

1*1— _ vu 1 
bo , oi b*.1 l “e-U*. b*- ^|^l eS ±. ' -- 'S obj-*-“-^A o—l U- ^ I j A 

j^C«* isix • o—'^ylo' C *JL-* ob-» J*" - b (fit — Y) ^(do—Y) o^IaL. A*b 
j^iL a^ljljp(x,y) _>b &jp jb csb* *-j & & C«* J 3 ' <-b^ J • J 3^-J Jk-J- 4 *~ 

0«f' (»3* i * u: “' iSj}S° (tY — Y) ’4-l'jl** <$b* \ *4-L>_^ 'Z'jy* O^j* 4 

l J_( f O — Y ) *4-1 jtju J-i . to - 1 1^ , ' ll - - ’ •» jJljCljl yi f »JL—® jj .Hj*-jA tS O— ■ 

aiilj jkjj-i »jl^aA A^b f_j ^jK«l y OA JA^Sw ji-& jA jA b-A^jA eS A - VU i A i^iiUu 

. J *—ihf jA tfjj* jIaa. JsL* J»- 1 s*s* is^ <P)j ^ <^ A ^P~is" 6 P-^ • 



i/T*l<» 

(_s'a-L~3 Of.jr' klj-jl i^f. i>y^£<k \xii • f*j)^ °**» 04 -c JUi:' 


{ar— Y)t (fl'o — Y) ^oIaojO 4^oP^'-'lsIk 4 l> Ow 5 ***** o^pajL 

,^jjjiu ($ tj* * ** j ^ ^i-p» v_JIL a ^v- I aS i^ry ^ ~*~.’ ‘ —~“ '(_jJ I|jfb-J I Apj I a >4 U"™ I auS a> 

0“33 -K ' < 45-M ,_s?>ib, a- O-***^" 0^**4rf—3 *•< i_r3J • «XSl«^£ 

iJs-^-fS yj'jj • (Vf*'>»- £*3-^ 0 U" 3 J J" 1 >® !*• tSl« • li *•»' u^f* <5jL-l.i»- 

(? u-s • •Vfis* _>^*< L> {dt — Y) 3 (A 1 — Y) ifjj* -k<Lr* <^b.Ta, 

(6« — Y) **J«»U. J^J-p <Sg j I aS ajS^ j> t < . . ;.J S f c y=a >y = 0 

'^s.wS’ts* J'j^ 3 - 1 ' *3r *-? *>?*o-33^ 3^ nvy/a j*L*{fi°—' y)**J.iL.. |»pS 

< (jJ3«-“ ‘aJaUa (flt — Y) 3 (A) — Y) oil i Ua 4* 4>pLr 

§_(=)•<,.-«.-, 0 - 2 ? <*r-v> 

4- Cw' • Jw\y* C—J^(5*4^U- ciU 


G = j* Gum^dy 


. (dA-Y) 


, jl caJ <AjUx o"^ tS 0 )*-* 3 (*■*'*■** J ? j i 

S - ^ + Be-.-- + r| ^p^) ii..^ (*»-V) 

d5 IJ ^i> l> 4* 4 AU l^> 3 

£> = (x,*') (4Y —Y) 

x< = (x,*') {6A — Y) 


Jr(<-»~74 


« <=*jy* 4^ tS -a -.1 e”*''* j « *"''“ 

{&y-y) 


2wn 



+ ^uU (df-Y) (£j J» ij-i 

_,lj3 _^o _>Jx (A? — Y) *«J-iU» 


5-?y (5 sin 23! 
a u a 


- S i n -JZ- e -«>/ v «</. (f o _ Y ) 

(f'-Y) 

G(z,x',y,y') = ~ y ^ sin sin^^ e-»«>/o € »«</ 0 (?Y — Y) 

x n a a ' ‘ 

(fl-Y) •<J^U;1 .«5_1 (ST-V) !=(«•- V) o-2l.iU.jjl* vr 11 -c*/*t v'j!- 15 


*(*',»') - 2- ©(O,*'^,^') 

«0 


(>r-Y) 


'-••»»< * j*7iy>)Aiy=id‘X = 0j J £*■*• (* / ,J/ / ) Ji?* 1 *'^ 

^aIjJ- < (f Y — Y) s *Jj^ j^y=d)x = Oo ^*- 4 j*y Uw* • **i<\y* 


<t>(*',y') ■■ 


y ‘s 

) u n 


(*f-Y) 


<t>(x',y') = — Y - sin e"'*' ,# sin (Fd — Y) 

jrto no a 

x = 0 t-i*-'-*'*jI* jr&i)< x' ^ * * ** * ** {6*f —Y) 

. ■x£ ( j~* ^.., —«~ .j- 4 *■« ^ ,x-< Lo-s iiL 

. Loi^rfj J* 4 *-! V- U*fco jX-; (^UkS O^.) 14 ^ k ' •—• - • : 4-*“ Cw' 

U £ iX 1 <r—0-.X a^-UyJ 4- 0w< 15^ 

• p-5-^ f-J*- 3 - j-- 4 -4-tl; £<_L. 

uS^, *£(3^' is^3 x X;' f us(x 

y f u — * 5 Oe-^^f • (do — Y) **-!<>W» (_U- ts'x V n 

Oy? • ^jAL* 3 Jj^> (&o — Y ) J 3 - t5y« ^ ** ‘ "‘i" 1 ' - J** 4 -^ ‘-i ^ -iAJ £j c^5j 

Jt?^C x/*t”k***.»* ^ ' ■ ' *■ •» * J*- 4 * 1 ' '—oo< i< oo< 



'■<£>* /nr 


. .ij, aJL-o Jj* t_s 1 

JljSiilj-aroobj-^— oo jlar^cu*-^ j^.s^ j^J (6® — Y) 

***~ frj&i 

d*G 

3-i — ft*ff-e-“--SCy - j,') <<^-Y) 


tS 4^ J 


JS, (i + ’“) - 0 


fj-k* ( AY — Y) **J>lU* jl Ijrfj AiL jIjSj* {?Y — Y) e *Alla» 

cjW^* o'-V» cn? ‘ '^— l <?<b. ^J ^U»4l*li jj <£ 

. .***• J»U; ^l j svU * 

•*9“ks* jt-j Cyj* <v (fr ^ — Y) c »Jo L» v'^ 


G - A sinh fry + B cosh fry 


sinh fry> cosh fry< _ jkx , (?A- 

H-’ | sinh ky', cosh ky' ;y'\ 

; jl ci—I ojLfi eosli ky' }smhky'o*S~~^}j 


sinh fry' cosh ky' 
k cosh fry' fr sinh fry' 


6 = 4 sinh ky + B cosh fry — (sinh Ay> cosh fry<)—jr— (Y» — y) 

•G - 0 - 0.!->ayr --uS ( at — Y) 3 (01 — Y) lijj. Vji jO *1, ^ 


6 = 0 * y = a r oe“^-~ 


A sinh ka -f- B cosh ka — sinh ka cosh fry' —jr- = 0 


(vr—v) 



nr /^y- l ‘JaU. 


-ih (YT -V) 9 (Y1 — Y) c-iljU. v*S>; 


a - ™ h *:<° - e —- 

k sinh ka 


(Yf-Y) 


a - V[ S,n \\llu y) sinh *» + sinh V c . osh 

1 (V4-Y) 

— sinh fcy> cosh ky < I 

V s j (Yfl — Y) 

’ vVj. L. 7/ JI jLSjs*^ L 

y < y" tflj 1 ** 




• y > 


c~»*' T s inh k{a — i/) . , , , , , ,1 

g ~ nr [ sinh fc, ~ mh ky ~ 6mh *<> ~ y > j (VY-Y) 

•‘“V (tY° — d) o 9^9 ‘V" 

- ~ !!: «"«-■> 1»h »» * » < y (YA - f) 

9 

»A,rt - i /' f ‘ ifc f,i,,h t„ 

L *«»«*« j v « 

sinhfe(y - yQ j 

.jl a^a,Lc < i^aa* {n — Y) **-IaL*» j- i y , <d9 y'>rftfbl ** 

* ( *' 4 ° ' sls/- + ." “ t Si ii/' ™ h W ® ‘ f SY'<o U.-Y) 


os ,< rf u ,_ r) 



/x\ t 


oL^-J j* Ijy&jzS .II Js-^b- (/ t _Y) 3 (A® — V) v^jU* 

(*■* Oi* j* g^g* b It-b-^k* oIjLj . a^T^* ^-ty-^dsx =* OjJ ^ j* 

o'^ts*^fj jU^' jl «aU^J L Ij (ai — Y) J ',^ 1 ^b , "^4 . jjSp*jL 


sinh k(a — y') 
fc sinh ka 


5il ,hM- s -!5MWil2 


si nh fr(a — y') sinh kd — sinh ka sinh k(d — y') 
k sinh ka 
_ sinh k{a — d) 

~ k sinh ka 


- sinh ky' 


Ur-v) 


g JU- 

e- ,i - r ' = cos ix' — t sin kx' 

e~ ik *’ ^ (AJ-Y) j (A°-Y) ^ s 

(A i — Y) s (A® — Y) e Js. fl£ Ayi^ « A^A £A i £ I—" lo^si 

o_,i aS < a_»Ia (A) —Y )} (A» —Y) ^'itsin A-2'«S , G-J l ^J 0 *il E , j*** '-*-11**. 

j*° [—«•,+ «] k gj e *jb y. g^ 3 «*»1 

4>(x',y‘) - 2^ fc^nh ~ka C ° 5 ^ x ' s ‘ n ^ k(a — y')dk d <y‘ < a (AY — Y) 


* W) "^/”^5rE^“ s4l ' Binh4 “'‘' i 0<,-<d {AY —Y) 

• '- —j *'*J Lx I G Iol»iix> Grf** G Loj^,».J L~ I j-tjSz A a Ij ^ A A 

Gej^^jb ki, ^5^*j • i iJlsA;! < Jjj-gLj jA i_s a*.« a ,JsL« j^S^t-! « ^IjjA 

• ll I5t-fbx ‘aA-A^ < A^l Gif** -'•cb 

(AY-Y) b (^6-Y)■ j (?Y — Y) V 1 ^ rs*3' >>H-* V 1 ^ 1 -\W> 

^LAxL (J^jA ^ ‘flJLx 4- (?£ — y)) (f-f — At — y)) 

• J'jSgIja * 4 ^.Lx g (xf — Y) 3 (AY — Y) ‘S&'jyoj* 

Js—J»lc < AjIa^IJa*.^= OG^-U^hb tX=x’ L pZ*» t <F&} 
fJbjkf AjS,_y« Ajj^ » j CU»' Lia-jS^^iG- (?& ~V )3 {PY — Y) O-^IaIwjA e -»»U'l/« 
< A^AAalji- IjSfcfi. aaaj- i a- aJA^^bi. (^6 — Y) j (f f — Y) o-* • 

u**} Af J , -*^ 5 j l • tflw ^ Jj 1 «-b*- -li> > 





U {aY-Y} j (AY —Y) j* j-jcos fce'J.U 09 * •=-’■ |x'J 

4>{x',y') lusjjS a* ^ Jljfiyl^j 

£*a» a; L* ^J»U x c^-** s * i^**} ‘■^•*“1 is^*'*-'- • *^**^3^ IjS»a 

^o^jL jJ>b yuf»a»*« x tsW-a- >?• . (?Y —Y)j(^f — Y) yW 

— Y) tr^Jf , ~‘- , < “ ; ' j ^0 T * aill-A Ojlfc < v-^> gr 

3 * Jj* J-» ‘djljjl a- ^jJ) . OAiS^y* >-£•£ wjlSS 4-: • (p6 —Y) J (?f 

>J** a* ft >*^IjCOS ftx' J»l-e < ^j-. #3^-* • 

(AY-Y)j (AY-YJisMj 5 ^ 1 «***=*>«» • O^y 
v!** - J t£ J k» ^ £?-~° y o^»*<b ^ y o*y • J ><* i - lA >*• 

■ a-»^Lp->;j * tA * ® ^jy° *s firsts' ’j i>^’ • '—•“* (AY — Y) 3 (AY — Y) 

£<b i£^J4 ^/l»i» )•* ‘ £}* 3 JliUI < bj *A^£w J 

J1j£l:I (S£:■* 3Vo>^ *-■ J'j^ 1 Ju'V 5 j' V^ T j' t£c • ->y>3 Cx£ 

• *S«f\y* >£*■»^ y I 4-r ' ~ H m • 

j* cxJ> £r±a i|/^« l, jkb x <^3 

t^Lj »=*jl*= ^ yuC ^« W . CuJjSaA irU*#.* Jl^l 

. .x&l^ '_^»a j3*gj~xji Je-^-P j* J-°b- o*j$ £<b '~'jy° 

J*fc-J-l 

jl J-o U- (x',j/') g/e 0 cu-b <?(x,.r';y,i/') 

^ 3 **j*j (St^- *<^0 j " 1 • J - ft -\s ' 1 'j (*,y) ^*3 

G^.y'iJ/.y') - G(x’,x-,y',y) (A6 — Y) 

(x',y') j 1 ^ (x,j/) ‘akk GXa-.x'jy,^') 

. ojb-i ^Ll: c—— I 

‘akiij j iS U*» o^' «y ‘ "^l»B(a'.^')j (x,y)‘&ki> < ^& Ojt*« i- 

tS J 5 I ‘aJai; L, o—l o~,.> J-=L> J^l ‘aiaSy {S f^ jl »S 

• «v\j* ^yr) ** )*3 J ‘a^**- 5 j J O^a* t jt C -~? a^ 

f-r:j<£tj* *j-wj , (Afi — Y) *aJyU« i^Lfil ,^1^ 

2 sin sin — = cos — ( 2 / - t/ 7 ) — cos ^ (y + y') ( K9 - Y) 

o a a 0 

j' j (**<> j [ j* (fY-Y) jJ ^ (Af-Y) *«JjU /f 



/'M? 


= *>(—(AY — Y} 
jr:j '—‘jy* *-s (f T - Y) ^ 

©fry nth - £ | [m 5 ?s ( S - ^ 

, {AA — V) 

- cos ^ (y + ?/') 

«S Jj-ity* C^b c«J .> |x — x'| = \x' — x| D>? » 

G{x, 3 ?-,y,y') =. (?(«',*y,y) 

« iJjU. a- oV^iX 6 ’j(Y^—Y) j(YA~Y) jj ^ o *** 


0(z,x'-,,,V) - ± J_ + ; - nb k * > “ h/ J >) *inh %< cos k(x - x') dk <A» -/) 


J Uw I jl 4 J U~n.^ L; 

(V-V) 


sinh k(a — y) sinb ky _ sinh k(y — y') 
k sinh ka k 

_ sinh ky' sinh k(a — y) 
k sinh ka 

J»l* j> jgi c * 1 S 

c -K *-»0 = cos — x') -j- sill k(x — x') 


sinh fc(a — y*,) sinh %< = cosh fc[a — (y> — j/<)] 

- cosh fc[a - (y> + j/<)J 


v> - v< = \y - y'\ 


(H-y) 

, ^jy*> a* (Al — Y) 


G(xX-y,y') 

1 <• + ■» cosh k(_a - |y - y'|) - cosh fr[g - (y + y')] Mr —vi 

2ir /-» fcsinhAa ' 

cosh &(x — x') 

aS az-w b w> j Lf < 

G(x,x';y,y') = G(x',x;y',y) 



T^V IKy-'yr b 


U^ «; i » ^_ y 

c*jyo t* aJsSjl^ ^s>L. < S^jSt r* 4 \j-}) ^ 4 jJlj£uloil rf .i*3 


V*G-=-J (x - X-) b(y - S') (VT-Y) 

(? = 0 ^ y — 0 - OC < a; < + 00 ( SA — V) 

(? = !)( y = a - <» < x < + * (if-Y) 

lim G = 0 0<y<a ($Y —Y) 


. Uj^&» ,J <lj£ ,jt 3 j jl ,jT 5 

f dJj LiajJ tLL ^ ^ b y ™y^^=c^ /p dixA-J A_* A *- > d-/ 

•o«^ 

V*G = 0 (U-Y) 

j*j c 'jy‘’ MA —Y) *dJ^U, ^j-ivLjT^lya. ^ Lr# - . £jl?* ji*j 

G«X(*)yfr) (11-V) 

. a^i; (<u —Y) ‘aJ^U. j.>|> (H -Y) ‘«-I«jI*. JS\ 

YX" + XY" = 0 (!••-*) 

» (H — Y) j- { Iqo — y) OeM* fe-* 5 b *$■ 


^1(£) -L Y!M 

X(x) + Y(y) 


= 0 


(IO-Y) 


“Vbj - (H — Y) sxoy* 

ai; >'oW , J e >"^ - b^b ^ J j* Y"(.v)/ y (y) s X" (x)/x (*) b 


X"(x) _ _ ]T(y) _ 
X(x)_ Y(y) 


(WT-Y) 




‘ j*~« ts- 1 ^ 


X’\x) - CX{x) - 0 


(wt-y) 


Y"(y) + CY{y) =* 0 0«f-Y) 

• wjL^o^u ljy 3 jfdS 
5rf«*CtSjb-lj>- 



/TlA 


• i5Ajl/^J ‘dJjlao •—.!+?■ <-Sy 

(JJ j lw 1 Cy L* O lifl jj l{^y *1? aJ Li*A l£jj* Jdy l^** 1 * ^f, ^ flj.ft l^->- dS O Ljd 


. Jjy AJilyi- k—*~L u _jyj IjAj-* Id iS'ji • J«lj 

C = ±4* ( lod -Y) 

'ZsjfO Ay iJs —,^1 L, 
X" + k*X - 0 (lo?_Y) 

3 

Y" ± 4*F - 0 (»»Y-Y) 

. ( lof —Y) j ( lo(J — Y) 

X(i) = D{k)e kI + E(k)e~ ix 0 »A - Y) 

y(j/) = .4(4) sin Ay + B(lc) cos Ay (l 4< t—Y) 

• jf.j ^jyo a-- 'j (^l^f^. C — — A’ Lib' *-> 3 

X(x) = D(k) cos kx + E(k ) sin kx (11 ° — Y) 

Y(y) - A(k) sinh ky + B(k ) cosh ky ( H ) - Y) 


G = X(x) Y(y) - {D(A)e** + £(A)er**} {A(k) sin ky + B(k) cos ky\ (lIT-Y) 

3 

G = X(x) Y(y) = i D(fc) cos kx + E(k ) sin Aar} /, , r v i 

{.4(4) sinh ky + S(4) cosh Ay) ' ' 

E 3 D ‘ B ‘ ■ 4 = Oo'^ *dJ.jL» O^ 4 * j_>a dS 

. y La; jl<^J) di~'.i ^^iV' 3 x' 3 k *—■<k *-* O^* - ® 

kSjj* ■K.IjA j* £ a. o^cs - b{I 1T — Y) i(ilT-Y) vb*’ >■* j* 

k = rea-/a<»■ -V/A *>b( 11 Y — Y^d-^^Jk-ob^ 4 *- ■^ J ^o^°y=a}y = 0 

>*■» 3 j j -B = 0 5 * cl -“' i-i re ^ 

d-e^U- *y ( I IT -Y) 3 ' 4,i ~ 

0,. -X.OrJsin” 1 ! (tlf-V) 

x,(») - .4{/><!•'"• + £«-*’■'«! (no-v) 

Stn j.f.U* ^t_jl A, ( 1 1 f — Y) ‘aJ.L»a s 4^») ,jka. ‘JoU o>^- 





■ jo-» v*g = o^v(iit-y) tf4-fW j* 

^ J l*» 4 >a l> Yn(y) = sin mry/a > X„(.r) Qt^sP 


X" - (=)■ X, 


p 4^ Jq .J lA_c I. «U IdAo^Cu^ p aJjLu a ^jUI >i>- gi^ jI aS ' L 

j ^b ,jkp. jiVc ^ ^3 . •m~*Y n {y))X n {x)* , ‘xi) U J*lzu 

*4-I*}Ia«j [**b b J ^ ^ » la c * 'lit £l- b j 3 ^2i*b ^ I AjsLo 

. J-ic L *%!} j I^Sd VJ J l»o Ij 1> 

i ^ c* lj *3 la« (^jbl A> Cw b jl>d ^_« U i^« . ^jbl gljj j -i 

Ij *«>f 3 £^32 l <—3 ‘ g$jU.ljk»- 

< W'OrfL * 0 ■ -^ 3 -“^ Orf -* 0 iSj>“ ^ 3 <uu> i. 5 jU.lAj>. cx-b j J lio. JJjL.gja 

i^L^i-o_ ) .i.Sjlj^ ( _ ? * Q £<b . V-_I p^wJAe S-. n 0 T,J tS <£- nir / a ,»L, 

• <^3-- t'p' bi^w 3 ts^ 1 ^3^ 

**5*3 ^V 5 isK-iS* J- 9 ^ - '-^J *- 9 *-! *A-l.iL. >--' 3 ^- iSj ( ^ If —Y) ‘aJ<*b» 

^oy=a>y = Oj^ (1 1? — V) aAil^> o^-iL. 

‘aJ^U* >—>St ( 1 )f- — Y) ‘ o*Lx • -^15*- i3* w (^Y — Y) iSjj* 

^^Sa*b *aJjU> j* is*^yr p^l^is 9 bj 1 a 4 °**'* r l <? = OcA® 

V'G = -«(x - x') 6(y - y’) 

1^ ’-J I . JjS JJUs i»ji jO iS ^—■ « »_ A’„ (.v) bi^J I jl O— I C^jL-C 4-1 L_« I J-- b_. . du> I 

«S .i-iL i a-- -V-L 3 . r — jS« J 3 -- ^ 1 * 13 ^- ( n Y — V) ^-' 3 ^- 


a - V x,(z) sin sa 

u a 


v 4 C = -S(x - x’) Hu - y‘) 


> ■ i t<L{A’„{.T) tf ^^U 3 . 



■X>i ft , 


,nm_ XM = 0 (1T.-Y) 

jk'J' 1 ( 1 M — Y) -k—i j-* Uw"^ V*lr^ '~'}?r a *-: ^ X* i>;* v " j i(<*“ > tS^K 

«I£^T , jl jiw sin n-rry/a 'r—^v-f oV 1 * 'j — &(x — x') S(y — y') 

-fk- > J' i L» m '^ w - ; * 4jUs«,l Ia A^o**-*^ v$L« (St — Y) 

-S(z - a.-') S(y - y') = - £ $(* _ sin ^ (1T J - Y) 
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rnty 


hra-Y) 
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o ^ a a 
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• ;^(iM 
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YQc,y) = |^(fc) sinh i-Jfcy + B(fc) cosh fcy} (ITT —Y) 
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. J-T^ "Uok**. (A^ — Y) fnji* 4 S j^L 0 Ufe 

Lis fz-Ki £j j-i C *J jLo v_jI^> . \ o — Y 
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z'>0 l S^Jt *■£;*« ■> **J4iylj». { |A 1 — Y) < "ib* . 
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*>■ o-*-. cS Ijtjyej 0 Jjlj 
• O^is* } 


_ Id 2 # 

# dtf 

p«^L*i (yf T ~ Y) ‘oJjLao 

■»*U (Y? 1 —Y) 


(V?l -Y) 



#d# 2 


(TfT-Y) 
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(T>V-V) [ j (r?Y-Y) tfU 


a* = cos 6 6(0) = y{pc) 


1 / . d©\ d f,, .. dy 

sin «<fS (, **>) - di[ (1 x ^dx 


(rYo —y) 
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^y . C K .g Jaii n ) -iyZ >*-» Z) i_T^' — 1<C0S < 9 < T 4 -! 

-lS*^Itf!) l *<i’.”(l) 3 *Atf±l *“ '-“ Oe'tr-U 1 - 1 • “jU^ ] J 
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,-, _ 1_1 Y V (»n l,ti (» - m )! 

~ 4*/? 4w 4 q Z> o (rr ')* +j {it + m)! ( f V A — Y) 

P„’"(cos e)P,“(cos 6') cos m(<t> — <t>') 

(jla4>-L ^S^tjXor^ a \jG jlii. «S(m-Y) ojl^^UI'^U- 

. ^iL soJt cr ib ( j >= ^'.^-g'. r= , a */r , * a - 4 >-; j-i a/r' 4 i^L j 1 

4a; 4^0 ^ *-*4 Ij (f to _Y) j (HA —Y} oiljU/I 

■^Ur'j' a a ^)r= a o**j *-f ■J - ’-'* <Sij£ £4. ■-£< j^(r ’,e',<f’)^ j*q j y ±j U 
“ffjj A <^3' • i j4j y; -}(a*/r / ,0',^')‘ a ^ i: ^ ,i 9( a A , ) y, ^>' J,JJ! '^(-» :: ^'^ * l > i ‘ 
J^-4 jjjL . cwl ^>*4 j' $ £3'.j J-“-4 jzy^ir' > 

• Ayj jl^is jl } j'>» E jU- j J 



1 /^Sj> w I Lj c 4JjLu 

jlj ^ o^ts 4 L> i^-j^- 5 tr^ ,J cw^ >* • c* 1 (3^= 


r _ J_ a/r' 

- 4t/? 4t#' 


J? = |r — r'| = [r 2 + (r'y — 2rr' cos yJ m 

B ' - 11 - (?)’ ^ 1 - ['* + pji - ^ «> s ■>]" 


(yt*-y) 

oT^J & 
(YYY-Y) 

(YYA-Y) 


(rr') 2 


■ 2rr' cos > 


(? = 


4*-[r J + (r') z — 2rr' cos 7]^ 


(YY^ -Y) 

4-0 4-J G Oj Lp£ 1 SaS 

1 (yt°-y) 


4jt[o 2 -f (rr'y/a* — Sr/ cos -yj^ 

lf/(r,8,4>) * u* ^ ijJ e *J j c oJL~4 

, iS C^-,1 

W “ 0 r < a (?n-Y) 

i = vHa,0,4) , »• = a (m -V) 

v'^^J (YY1 -Y)j (rr®—Y) . -i-5 

:.vV 


/,. - *™l ^ - /«„ | c ls - 1,5 <m-Y) 

S(F) iSA/* %«» jr = a£ l* 2 ** ^ *< Itf— j **F (YY1 — V) *»JoUa j-i 

Li^ll jljll ^sli ^ < .‘ 5 4>^ ^ . LUwl 5 A_* 

• 5(F) j~. ^ •*»*& 4?*^ * •^' 4A - i f —j cyLi- 

{■BG/dn)„ - (eG/i»)r-o { yyy - Y) 

•^is* 4?v^ (YYY — V) j >.(?=, 0*S(V)-W j VV = 0 'Fj*» iW 

f - — f** J* i(a, 9 ,<f>) (jjf) o 1 sin $ 88 d<l> (YYY — y) 

■ J5A* r c-*-J (f V° - Y) e »JoLu 3 1 /I 



ur^* /f T T 


(dO\ = 3_( /)» - a» 

\dr 4»ra |a : + (r')* — 2ar' cos ?] M 


(fYA-Y) 


♦(r',«',+') = - L 


q[o ? - (/)*) 


4*- 


n: 


if/(a,6,<t>) sin fl dd d<f> 


(m-y) 


[a J + (r') J — 2or' cos t] w 
. (Yft —Y) 3 (fYl—Y) vr lk. v ly». 

j-,j ^*r = 0 jyU- j J (_y>jU- *»-Kcj*^ ‘*J1—> 

(fyY — Y) 3 (f Y1 Y) *-lW* i S ^ - ' ” * i £$j$jj* 


. c^J dii Aiijj \j^*x (fYl — Y) cS 3 l»*«b <s£ >> 

i_, Ij- * 4 *^- 1 ; |l 5 li < l( . ’ ■« I^Ut^Ls vi t < 5 -; JJjL^l/ ‘ftJL-o 

u-s • '■ s *-' ^-ry*'’r = a c *jS Jj-1i 


(dG/du)r-» = - (<«?/<*•),-, 




g[(r')* — o-] C 2 r fr ^(a,g,^) sin dd.9d<t> 

4ir Jo Jo Jo* +- (r'y — 2ar’ cos -/] w 


(fTY-Y)’ 


‘JL-. " o~ { * l> (YYY — Y) 3 (ft? — YjtsWj* • (YYf — V) Orf-^W- 

i^—l ij-T (YtY — Y) i (f Yf — Y) j’ 4 ®-ro T *JS*.*-i 


^ -1i.j <_SL« : aJo lie . Y C — V 

, (A _Y J£-l) < «i—' *^£ a-V^ U* 3 o ^ uM 

fo JyJs \*zjy> ^ |^U^UwU> «(*,*) 

:;t ««.» + <fcr )Il«< £*•> 


*»-,* ' m ~ v) 

*>=- J J v O •*=«*• tS>*b ^ fe ^‘r ■ fj* p o T ^> i ^ 

Fv = F r + P f (fY^-Y) 

F e 3 «_>-j o~~^ iX°\^>-dnix f 4kJ^>* Fj < (f T 1 ^ — Y) **J>il*» 

<dm (^15 * 4 iJy . 3 JSS \$}x* iz~~\dmx 

0 *LkU( 3 d^/d^X^X 



ftT /ui>> jLu 


ft = 5*0 (ffo-Y) 

■ Ux j>>x 3 uXiSjUj./ 0 3 j—» 7 1 4*^yv* ‘ Ft 'v-^* lS^. 

'Z'jy* Orf 1 j<* 

Ft - (r sin^W - (T sin 0), {ffl—Y) 

4lS 0 T, ^ «<>ljF(a: t () j^L, eS J^> j J iSijr j? 1 

Fe = F{x,t) da {f f Y — Y) 


F v - [(T sin ~ (T sin 0)J + F(x,t) ds (t f r - Y) 

{^jJ-t *V}L} ^3 &** tf 3 C-J <S%-£ u(x,t) ^ O*' l£s* U 

aolfcwl ) t-Xjj&Z ji #a O J lS /( 3 ^3-r •^‘ Jb ^y*-' 


■Mm* 


( W-y} 

cwlg* ‘ - q t^is* l j J yy 

(rfa-Y) 

■ g-llig—lrfg- jl t/g (jU- ig ' i | <^- 1 >-»->£ g-r 

^Aj*J»-S ** (W-Y) i (fY°-Y) 

' , ' , 'S“s( 3 ’l)' ,J + f ' (l '' ) * (f^-Y) 

\J*J* W * i>< Lk 7 1 LT^* - 15^ ^ S P 

T 

C 2 = - (ffY — V) 

i_5 An ; (J^g ^ ‘dJjLu 

(ffA-Y) 

'j jJfj* } 3j ^ jU<i rf'jlor o yr • ^ (fff— y) ‘ft-bLujl 

•■is" ' z ^ * .i^l* (ffY — Y) c ’>^"1 J>i= 


d*u _ 3 S i u F(x,l ) 

«* c d** + P 


. cuwl^*— J^» jj «(.r,0 dte* f ± 


{ li_Jo (* aJ 



t5**W (.j-'U* / fff 



• y* • 6> — Y J£-i 


<» L> ii>* J J • -Vx^ («,t) '«*« .>*> l a ,U=r/(a;) t;p i»vi» 

. AjIj -lyrs <^Sy- ^i£oi o jr o j . p**-*;^ 1 jx — ct'z-j^x 

o^> bx- Ctjc*^ '^iS* ^y^-t ^2) eS C~J c^U f(x — 

■ " ■ »••■ &-;u— /(x) u '• '" ■ '“ i L< ij^os^ ■ x-t_u»L« Ljci^.1 

oki a® £®s j j ^ (^lAiai^SL- j ojLc x. . (p —V Jii) c—.' JjIjuc c^fc ojj- L 

• kl */{zo) 1 ^^ *«-* 1 2 cs'j'"* *j\y>* j± / = 0 



• J 3 ^ eA "'-> ^ c W *^u = • * — Y J£- 



ffa /u 8 ^ oiiu. I* ’J-iUo 

. x — Ct 

0*bb*-* ‘ '■^bbVif-^jb Jil-iS-1 + .5* *-?/(ar) 

V~-vUx «^'Vtr 2 is&i^Jt} • AjiAA ^?^' °-*— *-*u=/(x) 

_,j * ‘fcL>J ; j , x 0 j^t = o* 4 ^>~*^' J ^ i^bki; ■ >^1*, .^fcx + ct b J—;b ,jX».K 
. j^L u — /(ie) *£*<k «jly»jB u,/L jljSj ~ Xa — cl 

(ff A—V) **J>>Lm -vL , F(x,t) »S<i)~tj* Orfb* 

; a*L, ^ o-jj-9 a-: ^->*-6 vW ^ i£b ,J 

u(x,t ) = /(x — c<) + </(x -f- ci) (f f ^ — Y ) 

L . jy "Ualj clJL- 4 A; 0 (^L-T^ . 3/ 

< p*jk s = x + ct ) r = x — ct J>j* 

au = 01—a.? 9 — = ?l + !?£ 
dx dr dx d8 dx dr ds 

d*U _ &f , (fy 
dx * “ dr* + ds* 
au 

an ~ ar at + as a< ar a« 



{f<J° — y) 

jjS^® (tfi -y) ‘«JjU/ "U— 

(f^O —Y) *«-i>SU» J^- jl »£“*l OjUii LS-i*; ^ £3® <$Lk jljio *<JL-» 

4* >1* 'ifJjl JS-i 4- 4^ (j*'<->*>* W 4 J^i> L tfb* 

«(j,0) . f(i) (tOl —Y) 

‘alx-b >** oJsiJ _>A ‘A^Jjl C»<j iXiL 

~(x,0)-G(x) (fcr-Y) 

.(ni-Y) oSiUjl.A< T <=-J»» 


'■ to* ai ! 



/ W 


TO - TO + TO (for —y) 

TO) = ~cf(z) + cy'(ar) (raf—Y) 

2cp'(i) - TO + tF(*) (TM-Y) 

— 2 c/'(ar) - C(i) - cF(r) (Y 4 Y - Y) 

l»~jlJ * Jl_)£ij1 L.Ym o^IjU jl £\ 

/<*) - ,W»)■ - 5- /' G(«) da + C,b (fay — y) 

g(x) = +Y c f‘ r '( s ) d* + (f£A - Y) 


«3* (f4iA — Y) yx— ct j^x ufU- *-< (f<SY — Y) **-!•»$ 

•Jy^cS- yi) £<o- (w»L{ lj g-ti: 

«(*,<) = /(sc.- cf) + 0(2 + d) - HF(x - ct) 

+ HF(x + ct) + i f‘*“ C(s) is + ( ofc) ( fsl - V) 

(ta)-Y) ‘aJoLu ^ W (fM-Y) jO 

‘U-S • As V xlw 

w(x,0 = ^/"(x - ct) + V 2 F{x + ct) + ^ £**‘ f G(«) da (ff« - Y) 

■ •■ g j—j '( ..-j '?* “Ooolj j2j ■ ?j ' ~- t ' j-=- j| > o»l a^Jjl jtoic ftJLw> ft? 


i 5 jyi y ftjJj I j I Lo 


. JjK 4jlyA L5^S>"J < ^ 

'"'■■•,i.'>1 mjL 04,/b l*yA < 


0 iJjLks jl 

d J W . d*U 1 ,. . 

V (l ' 0 

(YH -Y) 


^ J «i 1*^“ *-* ^ V -*~ ^ 

«(x,0) = F(x) 

(fYY-Y) 

(i,0) - TO 

(tfT-Y) 





?TY /i^yr otiiio L 'JjIju 


tSjy ^ j '- t ^ - . j 

«(<),<)« o (ftr-y) 

«(?,<) = 0 (Tfa-Y) 

• = o ^ = 0 j j 

^ Lvj I 15 ^ a .xi J I o Li \j£j I -i < I ^ t£jj* j ^ ^ ^S> 9 **^ L 4 ^ I 

• "^cr* ^ 4 -^ J ■*: x — a 3 x = 0 j J J j J <>« ^ 

O* 1 .** (f? ^ — Y) J-*- isK-^3j Cwj 54,4 ^* j' 

t Ca»l >—UK IXo^j L- *iJ L*ft t_5 |jSJA»y jJjf I . J-i (jjJj** ( I 0 “ C*w I 

(ffA-Y) 3 (fff-Y) cSi^l^ < o 1 ^ ( )Yf-A) aSj^oU Uj 

, iX-« I -X~ t j L*l*« ,j iv j >.. ■«• 1AS" i^W |/~ O l** 

^jJT^y. Jljfiula;— «ba:= *-i^--^*Jj^v^ ,i, siimTar/aj^'j(Yf'l —y^dJjLu 
*oUc-l (f?fl-Y) j (f?f -Y) <( W-d) 

O* 

(n,t) + u,(n,t) = £/«(n,0 ( f f f - Y) 

0 T jj*S 

i3.(«.0 = x{x,i) s\n~~ dx i f f Y — V1 


/.(»,!) = J 0 f(x,t) cU ( ¥f A — V) 

AYJ *«yV Xif^ 1 U A; l* —Y) ‘aJaU. . ■ ' j w ^~>V" ^AsIaA A,}La~ 

u.(n, 0 ) - f’.(») (T? 1 -Y) 

^ (»,0) - (5.(n) {TV* — V) 

a- OjU** A^^JI J fcl,suiti«Ai.>J('ffT-Y)j{ W-Y)obljU v >;l*5 

. ,ul« A.T X = «b 


I »xi «jb (Tf-6) U^J'* Jjv-M-r 1 ^ (W-Y) vW 

sin w»< 

(fYt -Y) 


= F,(n) cos «„f + (5,(») 

+ i/.'«"’ r) 


- r) dr 



ur*Wi /Tf A 


—y) jo o3J^3 • w(i,f) *a-—U« i$[p* •a > n=nTc/ao^j' i 

•iyi^s- ***« o* ( j’ws • J,*. (YY1 

u(x,t) “ " ^ |^,(«) cos«„J + <5,(n) s * n — f | sin k,.x 
2 v sin k„x . 


-i r^fS;Un,)^,-,U 


{fYY —Y) 


~y ‘ftJjliu ijlj-. <yJjl 3 \Sjj* '—Sj» ( YYY — Y )VJ.iU» . fijr/cO^ 

• oU 4-Ji 1 iv'^ Vr«lr® i tS.j.w' ‘Vjy Sr** v** ‘t****\k <£•*** 


*^c &*** i 


.Ls^l,,. T . ^1 4 


-jr T (fYY-Y) vW^ u 


«(a , ,f) = «c(s,<) + 


up(x,1) 5 wc(x,0 

(fYY — Y) 

jy* l, aJj Lao j.1 Uq 


d 2 Vc , d s Ue 

'w r ” c laT 


wo(x,0) = F(x) 

^ (*,0) - oh) 


uc( 0 ,t) » 0 

u'c(o ; 0 “ 0 


3 J up 

li*" 


-Sf+-!**« 


«p(x,0) «■ 0 


5wp 


(x,0) - 0 


(fYf-Y) 

‘ ^ 3 

(fYO-Y) 

(m-Y) 

<$jj* •W'.r 1 5 
(fYY-Y) 
(fYA-Y) 

(TY1-Y) 

* f V^j * -W ^ 3 
(Uo-Y) 

(TA1 -Y) 

LSjy f 

(UT-Y) 


«p(0,0 = 0 





« P (<M) = o (ut-v) 

. JA-e = 0^1=0 J J iSjj* UC >w p **-y . A^^jAa 

sin mrx/a >Jtf- & ti '“' O*' 

. i = aJi = 0j j4 * ft t^y Orf 1 ) 1 - >J ' 4 ' Ai «a*a -k~- 


^Jjuj A £>« ‘aJaLu . Y ) — V 

jJbU? jjj <^jy> &_ I b jJtSLwl *oJaLao 

(v* - «(r,0 - -F(r,l) (YAf-Y) 

v (YAf — Y) **JaI»» J^- , 5 1* ^s—LI X . o—I i£A**jA jilfcs y? s ^ 

j^* Xj * 3 < ^yiL, y o..* « ^-jIa* ^Ijl ^ /*(r,<) ^""". ' F(r,<) r - v ^ 

* J tjLiJ a^ji Jljfiul iOjj-o a_. 1 ^ f(r,<) O^iJ 4 ^JT 0 O^J ' 4 • A-iU 

F(r,() - ^ f*’ F{ r,«)e“ &o (f *0 - V) 

(YAf—V) v*>^ ^^l.i_,lkL;l o'>\s- * •a— 1 ‘aJoU. X (fAY —Y) Vbl« o>? j 

. A-£ L i( J&£ l*A 4_f j;pZ 

u(r,t) - i f*~ «(r, „)«<•' (YAf-Y) 

l< .J-sl*. jl^J (YAY-V) j-> 'j (YAf -Y) ) (YAi —Y) j?' 

• -v\f* 'A— JrfA-P I^'j-S ‘A- l*'- *-* 

(V* + **)«(r,«) = -F(r,«) * = ~ (YAY —V) 

. “ .jS^a.b ^-L-La *J.iL." lj ( YAY - Y) **->.il*. 

, ‘ik>J b <_ s _—; ‘a-j» L v(r,() O^J J £ ■a—* o^^cs^aj- -X 

,” F(j,t) £<-~» ta -^ ‘ ( = 0 jA . a-^sL >-=L a>c^ t = 0 

A jy iy%)i JrfA~ ScS tL. "%S JsX £y OS 1 ' A-Iyl 'Jtdk^ydll/dl • u 3 

s >» ^,L< 5 J «j e~ n ) j'j ( YAf — Y) ‘ftJjUoj?! . c— 1 

< fYijX = ocb^ = Qj^/*Y; 

(Y> - fc*)fl(r,«) = -PM - 3 (|^ + «»)„ 


(YAA-V) 



/fdo 

iJ’j* (fAY — Y) iS^-j £jjjl ^UJ.il*» «S 

«(r,») ■ /o' '‘(’•Of" ill (fM-Y) 

^( r :-rl - /,* f(r,0«-“ dl (f 1 . - y) 

( ] ™ [li + ™ (r ’'>] " 0 (Ml - V) 

k = g/c > 

^1, Aiil, 4^-,^ U = 0 j-*0w/c« jtt/ 1 

«{r, 0 ) = o (w-v) 

(w ),-.' 0 (MT-Y) 

■ ■lyS'is* *■*'$*- jtj 4-i ( f AY — Y) ) 

(V 2 - k 2 )u(r,s) - P(r.s) (f H - Y) 

v~“ La iv L>-£ >. V ri » - " ^>Uj 4-/ If **jy» ^ ^>“1^* 4 'V J 

. ^/ 7 * 1 * 1 j" L l^i s aJj Lw ^ 
J-> a- . o~- J4- £jb tj vW' 

(V 2 + Jt 2 )fi (r,«) - - %,«o) (t * A - Y) 

‘aJjU* »S I j ^ ,j$ -X Ls*l 

(?» + fc 2 )<5(rjr') = -a(r - r') (f 1? — Y> 

• j*j ! -»..-» [> **^>r*' i kSbJo £-b ,jJ jO aS u*j*» 0 




(m-Y) 


/ v ^(r) - r') c?F » 

10 

• j*j 'Z'jy* *-! o’^tr* *-»'>** 'j Oo^ Oj^ 

/,, {(5(V J +.k*)fi - u(V 2 + A 2 )6’| tfF 


= 4, 


-, du . dG 1 


ctf 


(fU-Y) 


'S(F> | dn dn j 

(fU-Y)'^b, (m-Y}j iS 

4 -»*t 



YM f L 


u(r', u ) - f v <f(r|r')/‘(r,„) rfF + {<? f - «§f) <“ (T11 - VI 

V ‘**}jS(V))V j'* £-»y» * l*®* j* 4 -~f (•■?»»■ F W- C«^ j j 

. iAJ^oLul, 

6 4JjU*jl {Y^ —Y) **JjI*« <^U- < |4 a *JL«« JS|/ ( _ s i5j 

• -^u* jij 

”< r » - f s C(«f(r,.) US + / C(S) (<?£ - * ||J * <*•• ■- V) 

jy 6'(jS) j<S* j 1 r' • c5j^> j 1 s?'v»-b c*>L«. a* S 

' y~ ^ ^lalaiu r '* 1 * ^ L &£~L> S Jbe ^ l^_L£d_y . aaj^« ^Lij 1 ^ $ 

. ^;l> 5 <J»LiC(-S) J • J^9 'VJJ & 

^jy»oV (fU-Y)i (f^-Y)^-iL« j^-fc‘3 1 i*isU-v/ 1 

!» «»< >■ ■' yj 'Z'jy* *< *j (YS Y ~ Y) <£>**■< vW 

- l OmfMir + /„,,,{<» f£ - *|f} «s u.' -v) 

. Oj-l^yo a^-1 jJ * ■ > - jk L^io vS^" 

c(x\,). j s emHr,»4s + j cw j(^-v) 

(£0 v—'Y) <s i$U* 

OIjU* tSjy* >#4*<W (&»Y —Y) k (Y^f — Y) oil^Ue . cu*,l da <V 

OwL iJ ** t5■ V* * '~'jy° °< ^ • fcS *“'^ (f1Y — Y) j (YAY — Y) 

cw** 3 csUf-WU* c*b y^$u/dnfu iS)j* jIjA>«£L. <J Os^?f-<b 

Jj—» ^\y’^C(S)j-tB&/dni‘d Wj‘ fjil a*- jl v’^ 

l j du/da ■ J - i Wfr^“i^ >t <bc(5)_ K ?7tySSj ■ 

jtdafdnj^^ Jj^o*** ^3^C{S)y.O = 0o S **^ J Vj J O</t!' ;: 
O^CKw- 1 ^j^dO/dn iSjj* C(S) 

•m^C(S)si '-ySy «-^ ^ O^C{S)y d<j/dn = 0 

du/dn + afi - f 

^S ^^,C{S) j-i ys}"^^ “iSjy^sZ j^dG/dil 3 0 *V^ jlS ,^1 
dG/dn + a^f = 0 



tJ-lw /fat 


• AiU ^ (f^^~v) Cx<j£ 

.r = r'jijS* <(7* + fc*)(?Mr') = 0“ 1 
.t = r' jS* ‘ ^ 0(r[r') — T 

• o Xa C((S)^ j*>5(r|r') — T 

3^ Af \j® r' jr cAAv 1 ^(?(r|r') = G(r'|r)o*j*> ‘<^j j-* ¥ 

• ^ur 0 

oU< ^Ai-oU-1>' ' jl-* J^-’J* L> Oiy^ £*k ^A*-»L> 

jbl *4~jS js> jJib c aI»iJ j ^bl jSj^ j.1 lsi-o (^l&Joi: | *^ S., £\ eS OjS^ 
AaI^ j» jJbb j L 4^ L; ^» ««■_)-^ -^r® *-?■ 0 T ‘ 

lO^liue _^b L <| ( ^_ia_ ) ^ AAjSa I -iyi-jyeZi CUaJ ^yb-** V^-J bv a 

• 'A T (j-- : J>>i «* ^»b ^ £*-U A***' A c Pi^ Ij^ 3 ® & ^tr* o*~^ <£* AOjj'j • CL *“* 
os a *'* Jb jf' ; J ts 2 ^ <$Lk *j r v*^(r(rir')<Aw , ^Ojj l $ ^-lA* 

oJj j ■ Ar>A jJa-lj-i 0 *~£: jJ i$(x *j r v*>*(5(rjr") 

. o>*e 


f s j <5(r|r') V*<?(r[r") - (5(r|r") V*(5(r|r')} dS 


= [cm \ G W> 


ag(r|T ,/ ) 


G(r\r") 


dG(rlr') ) 
dn J 


rfs 


(a«r- y) 


£' * A® u®A }<rG( r|r")‘ J >* A -9 C(5) x 0 Jb- 

< cJU A® *» 3(?(rjr")/dn >-* C'(S) *i dG(r\r')/dn 


J s |5(rM v’GCrir") - <5(r[r") V<Gftir')| d£ - 0 


7 J (3(r|r') = — 7; ! (?(r|r') — S(r — r') 


V»(5(r!r") = —fc s (5(r|r") - 5(r - r") 


(&of—Y) 

i* * o** ^yrs ^ 
(o*a-Y) 

(6»f-Y) 


/ s i<5(r|r') 6(r - r") - G'(rjr") 5(r - r')j dS = 0 


(floY-Y) 

LSjrfAOJj'5 J - ®* j' 3 



/^5jj>* o ii "•*a 

0(i" IrO = G(r'|r") 


{<S°A —Y) 


^aLuL c 4jL m JL jjj? 

vW ' S 'iV* *■< £*■" ^ iS* 4 ^* 4 2<b 

. J^t^4 U-4^jjC ^ y.l". ? oIaXm 

(7* + fe s )<?(rlr') = - «(r - r') {6 » 1 - Y) 

0 LiJ r ; J 'j r’ j 1 «S ,^>- ^i. j' J-»L> o-bLy <vb 

^ o*^ c 4-iob £<b o^Liis G < »>j ■!■>»« b lw , f ajL-« jo . 0 » £ >JL ^ 

Orffj-fb* . Ail* 

(5(rjr') = (5(]r - r'j) = (5(7?) (&\» - Y) 

• o^r Ci'yu* l> (Ao *1 - Y) j 
(V* + fc*)(?(72) = -«<r - r') (fill-V) 

r' = 0 jr—R'Z'j** CK^c-.ly-lu > £*-i» !■*+• ** oL*s»* 

a L ?'U » ■> j 0 


rf£ = 7? <77? e?0 


«r - f) - ® «« 


(* fl't(r - ^KdRrle - 1 , 


(au-v) 


(air-v) 


j'As- ’j (at t -y) t 


S »(*») + **«>--S S * ( *> (a ' f - V) 

JI_£l:' 0= *be=_,r*-L»U .5* flJjS v^rfJjJ Ij (filf — V) j?' 

fA> ,J ‘ 


i JL 

7? 97? 


(*Jf) + *’ s <*> 


-m 

~ 2jt7? 


^jUc e —> 0 (J^aj o T>i3 * ?/?=< 


{&}&~\) 


bft = —£jl dH*-t ' " ■ > *• ’ • «J>Ab« i_9^t _>A 



/tat 


dO 
dR ' 


l 

‘ 2iri? 


4-W lj *T < 

i_~.Li<.i r -l^*- j, 


<?(*,/) = ^ /_ + „" <5(*»e’ 


Ul*-Y) 

J < -U4 b jJU> J-«< *ftj«il«» 1j (fi 1 6 — Y ) 

= «*lx • ff 0 <«<*#) Ih o < 1) M ^(M) 'Jo(A-/?) < 3 ^ 

(w-y) * 

'dw (fi)Y-Y) 


oVj IS-^J *J IS*!- 1 ® 6a -U“S *i *5 

cw* *< ( 11 — 9 ) \J^-i »^pL r ... v ^. obL^: < -i^u- 

<S^J-l U<j * J>« £**-*» £« b// 0 <2)(^) *5 


^■-(.LY 


(<s u-v) 


af g^-» £** ^ A, JJ 0 «)(jfciC)e' vt • ‘Syy.kR J* <S*>* * V 

w^^-o 4- G H " **—• j' 

<5(i:ff) - AH,™(W) (411 - V) 

»>»yL . ( i i - gi i^s (4if — V) 0 Tj4 tS 

C*ilj (Sf**?*- 

(4Y»-Y) 


(an -Y) 


G(kR) =lH,<»(kR) («<-Y| 

\S^s< ts tb L^UU ^s—yU £*b jl-4 O^IS* cw** ** 
fY> - t ! )C(rir') = -Hr -f) (4IY-Y) 


^ j ^jy* *-i 


(4TY-Y) 



fAA /o.L 


R=\t-t'\ = [(x - x’Y + (y - y') 2 ]” 


fujl* J-* 3 

(aya-v) 


^IajlyL-1 CjL o^>u> j i.U 1ft 'aJjLlu , y y_Y 

‘aJ.il*, aJl** I 

(?*4-fc 2 )G = -S(r-r') (AY?-Y) 

‘ala^lj ft* ^JX (r,fl,«) 15 ^ j-i Ij 

rfF = r dr d 9 dz 

ftiijJ Jgj <^jyO A, 5 (V^ 

8(r - r') - 8(r ~ r '> *<* ~ *1 »<* ~ g ’> (atV-Y) 

o'^ur* *j (AY* — Y) </> = 0 - W 

1 1 . !«!« . , ,. 2 A 

r * r \ dr) r s d<f>* + dz 2 (AYA — Y) 

= ~fi(r ~ >•') {(») <(« ~ *') 

r 

i^ijS jk^j^ jtj JSi A, 0^15* *J 0 T 'X } ^y 

(4 M-V) 

^ = d > ~~ ST Jj5T i_.^e c -i»4 jj 1j ( A YA — Y) **J^l*» 

/-’. si d * “ e ""‘ (sf + ' in0 ) I"- - /-. rf * (Of • - Y> 

‘_y> « -"• 0 V ' X — 1 U (!r < a jU <Ss J.} ^y»r 

‘ e~' a ^ O^y cxlc ft- . (_j-“ ^>A“» (Ar« — Y} j-l ftAiJj? 

G„ «= )Z x Ge-^d<t> (flYI-Y) 


G 




O’G,, 


- 8(r — r') 5(« — «') 


(art -v) 



u*® vj /faf 


** ^U (ATT —V) **J■>!■»■> <jS "- <- . '^ «n»= 0,±1,±2, . . . . j,i aJ 

z — ®b 2 — — «o •—■e~ Al j-* {aYY — Y) **J-il*» . % 

• )\ cl-J ojL J'^j' 


i a 

r dr 



- £ P K + (i* - h*)F K = 




(arr-Y) 

oTjiiS 


£* = J_ m Cf K e~ il,l dz 


(arf-Y) 


~ y*_ + J J^e** 


(ara-Y) 


«S (fifY -Y) oi,, T 


(f+ .7,6.) e -. !;;:: = o 


(arf-v) 

. CL. 1(31 Iaj-( \j i_Jk* ^ 


iJSj* £jIjJ jl 

i»i*34 tj*'}* yj j^a- 3 cL ji cu*/i (arr — y) **JjI*» ts^ 

*5(^3 bJ3» * J 1*3—I ,_}—<£(lj2 cl* 

« 

fix) -= | j* cos xu du J Q f(y) cos uy dy {atY — Y) 

. «»* 4^U* t5*x o'^ls* l* cl“< fi^j 3 

eS >>U ,jU^ o^u* ( s*^ £(t f(x)j& I 

v > -^l) 1 ^ 

/(*) = J 0 J„(xu)(xu) H du J 0 f{y)J,(uy)(uy) H dy (arA - Y) 

jij&ui o-i^s (arA-Y)'«J^^ •$&*&** 


/ 0 l/(*f)|rf» 



YaY I L * 1 */i 


Us ^.i /(^3 ^j£*j& 

■^> 3 - ^ (atA -v) v-> 


j • -i-i L j J /{i) _>5I • «i^j. 

yi[f(* + o) +f(x- o)] 

**^3 (atA - Y)j*f(x)iS± * x*f(z) "V~ 

' • ^is* ov’j e< *^‘" '■£ 3 
«J-a-= 


H.M - f 0 'yJ(y)J.(u v )d 9 
fix) = j 0 ‘ilfjutj ,(ux) du 


(an-v) 

3 ‘ -^ 3 ^ /(y) £? b *• **^V» J*- 1 -^ I; 

( 6 f*-Y) 

• I CjT jJiUi* 03J*3 ‘^i^ 5 

(arr —y) ^ «m.i^ u 

//„(X,r',A) = J 0 P n (r,T',h)J„ (Ar)r dr ( af l — Y) 

3 (axr — y ) **J>jI*» y|j? « '*-p^ 


fl.fcr'.ft) - f~ H n {\/,h)J„{\r)\d\ (afT-Y) 

J.(Xr)rdr 'j (aYT — Y) u**-*./^ <_)>**» jJ . ^ 3J \ 3 Jj*> 

(A— 9 tj*>~.) J**^ **J.jU> a« ^ JI_^i;lr=ciobr= Oj' < • 

?rr( r ^') “ £• / -< Xr > - -^.Olr) (OfT-Y) 

C[;Tr( r %■)-($ +»-»)K]j.W>r 

= r [^..(Xr) ^ - x/^J^Ar) j - (X s + ft s - /b 2 )#„ {& ^ ~ 4 

= -/„(Xr>-**' 


hU a^i>£ «J*> 





t j Ui~• < 5 ^ cS tc>-y . r = ccilL a>j •> . iyA^jko r — 0 cx*^ J 

JjS ijOjS i (Jit 

f 0 \F*\Vrdr 

T tpj • J >“ J** r -J4 )* £'***' -**4 f'n Lwlx^t • <■ 


c>l i" . * .» U 


(Afl-Y) 


—Y) 'jUrS-Y) , (4YY-Y) ov l jtf l *- l 5*> • ■vVj' 5 

• j .kjS», (4TY 

^ - hr «/;<•*--»> 

°* £ > : oV'iy* £>*• 3 {6YA — Y) *aJ*>U* jj J'vy*-' 4 

On - f“ /.(Ar)J R (Xr')X dX 

._L r + " c «M«-i') dh 

2r 1 -- (A -f i VX* - **) (A - 7 VX* -**) 

1 /+■■ gA(«—f‘) ^ 

J~ m (k + t VX* - **) (h - i W - fc*) (<S6«~Y) 

(66® — Y)j’ i ^yr-y* Jljfiul "IjaUj . ( * Tr ^«^_b~ J (1A —f u*^*<} 1 ®a.x:L crjjW^ 

J»lij j J Jj' 

h = ±* VX* - A* (661 -Y) 

Af^<» . AfW U<*'}*> z'oJU- y> . (Y “ Y Ji*) •^•"1 h • k-h* -* 

{66® - Y) ^ ( 1AY - T) ***l j 1 *-»UaJ tfU •* > z' 

"UL: svU o«f* • lJL ^ « Jlf* *=*4*\y< ^-Y ®-i O^sUl A? ^ l* 

•**£<s* °j>" <y»— 5 ^ £**3 A«tuhi« 'ajkLo I* 

|A| -» 06 e , "<*- , ’> -> 0 

olw (j-liy* „>«* Ij ^yiS >z' J$l 

j>J aJ c«»l <y*i»5 {66® — Y) i_JsS lm(./i)>0 

j^aS (66® — Y) j- 4 b-y/X* - fc* 4 ^ 1 ^ O* 1 *U • -^j 1 ^ A 

Re (VX* - & l ) > 0 (66 Y — Y) 

tffljl ** v^* u«* j* (66® — Y) o,jy<» o*' j* 1 • -^y* j-®— 


(66T-Y) 

fO** 4 ) * -v\y* <^- ^*-t 



/f f < 


2t •'-* (h + i \A* - fc*)(fe - i -\A* - **) 



{06f ~Y} 


j-1 2*1^ L — y) '«< z' 

k=-W\ 2 ~ j’Ua® Im^COoV «$•»** • 5 -« 

i, — V) (£)l***L; ^j-Lal f 4j>-Li <S n_ j^ } v 

(cjL ^Ua^i* i^-j- ) L 5 iu* -yj -iaS cu~ 1 j-i fi— — t y/X* — £* i—JaSaS^I 

«Oyi« 


1 f+ m _ e** ( * f,) dh. _ 

2r ;-« (* + i Vx*"- - * 2 )^ - i \/X 2 - A- 2 J 


(aaa-Y) 


2 Vx*“- A* 

• ■*£ ‘rw^ 3 J.T.r* ^ ** O^tf* l> — Y) 9 (fi^f — Y) y* j* 

. jl «—w.1 Ojl^a J*»U- e &»,(U 

* ,+, e a ^dh _ e-v^;^ — y) 

2 ri— fc 2 + X* - fc* 2 ^ 5 ^ 

jsj *-i (df A — Y) u-tf 

0,(r/,,,«') - ‘ f J -W . -V*2 ^f^' -xax (aav-Y) 

v ' ’ . 2 ■'° Vx* - fc 1 

(AYA —Y)**J*»l“vWaT1 —Y)* 1 W«*>s-^l<Re (\/A 2 - fc 2 ) > (K^J-* ** 


<?(r, r', 0 - 0', \z - z'i) 

«1 V r™-™ /•«^(Xr)J n (Xr / ) e -V CT,t - i \ ^ 
4r 4- Jo v/X* -T* 


(AAA-Y) 


‘ajjlso 6 9^-ij ‘aA^tlA^ lj ( £>QA ” Y ) CKJ^ C 1 ^" 

• '*•*/Av J 


(V 2 + A* 2 )^ - 0 


UM-Y) 


./-(Xr>)e‘»*> “VM-i> *> 


(^•-Y) 



YPI l&ir s-fcsa* 4 


l.< = {»P I -V) 

(aPI-Y)) (a?«-Y)o5l,>U (YAa-P) > jU 0 Tjii 

• A 3 n I eS - a :~ .. „a i ( ^ ^ — Y) ‘aJ a La* eo^l 

^rj C vy® ^ (AAA — Y) o«S t<b (API - Y) j (4P<,-Y)jl»-iU=-l U 

e-ffr **>**< — ( a?t — y ) 

pjJjlna «ff, 2 )T jy^e la z a^jloS ,*<-*> jf a£ jJ Ij j?I 

*<b.k—< l{ o—I (a?t — y) 


^I&L&P £M0 ,>jj£ ji>x yijUj 

Cwln^f 3 C S}£ OJ^ 3 -* "V^ £t-~ ‘S-, yflj^ £<b iS3S> C/la ^A * jJ 

L £»b •!»*» J^L 

(?’ + A 2 )(5(/f) - -*(ff) U>r-y) 

L 

g^j[»e(«)l + *’(3(R) - -j(B) (apY— y) 

MaPf-Yl^l-'*7*0,5^ 

RG(R) - ale" + Be-“ (aPa - Y) 

ft - w/e 0^7 J ^ 

or?- 

<?<*,<) - ^ p~ G{Ry*‘ d* (Af 9 - Y) 

. C jU 0 U; ^ - o y t^> ]aS ^ cu ~ l ^ 

j < o—l _>i<o j-Jx .4 

0{R).?^1 Upy-y) 

JljSul/f _, o^> ) v f J t^ m *-« <s^ 6 j$ x (Afr-Y) ‘«JjI«* jl l<4-<l ‘ B tj'x 

0>? ■ • i rP® J Jrf" )** *-{ l V' a**“ 3 *XoA 

/, »(« il 7 - /// «*) i(V> »M di dy <k - 1 


(aPA-Y) 



jf9 T 


f y (V + k')Q(m dV . -1 (iM-V) 

jj-o *< (aM — Y) s *JjU» e V“* j' *.ili3**1 l; 

fs m m d ‘‘ + k ’{ 0 ^ dV -- i <«v-v) 

dil (Jitoi 

ds = ft s <te d 7 « je*t/a dft 

• o^-*3- o'^u* L> (AYe — Y) y (AfY — Y) o^jU ^ 

B L-,k^w) K ' ,aJri ’ B \y' r “ Rdam --' i (Wl-Y) 

o*? - • J** *■« *.A ft —* 0 jS^ J U- 


lim M3 I t~**n d<! iR . o 

fi->0 >' 

(oyt-y) 

$z*U &(*£)** 

3 

“ ~irB (AYT-Y) 

(AY 1 — Y ) ‘*JoU» j\ 

E -i 

(AVf-Y) 


u“* 

*<*> - S' 

(AYA-Y) 

(4Y4-Y) oiljU. >t^6Ujl . ul 

«-l fslj* 'Z-jy* 'S K aS 


c— «yU* O 1 ^ At<S U L> O*/ £<k 3^ .>* ** {AAA-Y) j 

5^L”-1 V -<.-.0 r-J.CXr)/.(teO«-vB=B.rrt. ,. 

** 4 *..4. I- v>r=-& - xd> ' 

(r’,Q\z r ) U } ( r,8,z ) « (AYf—Y) 

! c*-l (r,tf, 2 ) jkL *tl: 


(OYf-Y) 



f£Y / *—■ l* 4 aJ j Lw 


/?•=[(* — x')* + (y — y'Y- + (j -- 2') S I" 

•^jy° ^ {fiY? -Y) ‘ft-»0 
_ «u ^ g(:.if -*■> j^ e-w»-«'iJ # (Ar)J,(Ar')<A (<iYY — V) 

* n ^ 0‘ /„(()) = 0 0>?- * 2 ' = 0 Jr' * 0*^ '-£pb«,l £*--> ^ is^ • ■^u-v 1 

J£t a* (6YY — Y) 'aJjL* 


"'!» <a (4YA-V) 

(OYA — Y) ‘*r = Jl^Si:' 4~ <& 

(6YA — Y) islw c^tr* l» ts’j-i (fYY — 6) o sJ) **e^* • ■ i <\j*j' J J 0 (A) 

,/ 0 ^JIjS^wl b jlSa^ 

^-fflCvTO* < 4V, - V > 

’aJjLwjl «5 jla> O^-* J*® (^laaj ^ . r . r l.i** jO [k^L i-i i£ 

^jLe (— Y) 


«““* .If- </c(Xr)A <SA , , 

sar-sA • ^- v > 

^TjJ 4? 

K — (x* + y ! + 2 5 )' 4 — (r* + x*) M 

j* >Arf> ‘a^ja ,j£i* ^ «- (6A° — Y) **J«»l*» 

e~ V&^Ttt/y/X* - k* 

uu-J4^ i-lij-jj JtjSlu!. {aft_Y) JS^- oxj'j ****-3jU jU i»I L 1 . -^u-l 


Vxnrp-jCV^’’* (4AI-Y) 

Re (\A 2 - **) > 0‘ o* 1 auU 0 Tjj 

• (<Jr^-Y) **J->tfc. JU- 


(^‘ + « 6 '") 5 '*'i;i-" - ° 


(4AT-Y) 



If ft 


(f+•».)** t::: 

-£. r ~(s + * , ) r ~E--: 


I**.) 1 -* (fltl — Y) 

(dAT-Y) 


•S*) 

(6Af-Y) 

(dAd-Y) 


4ir^ ! 

1j=u- -R ~ ' 4 - L * u 2 ^ 


“ oyi- 

[OA? -Y) 


(f+««.)—!::*: 

= _ j* ^ z( 1 + ime- i<kH+h 

S T rj ~ = ° 

, vu»l (dAY — Y) 

£-i« 52 iS^fi 4 ^J J* 1 ^ ' (AY — Y) Jj-^ 5 

■ijASy 1jl*« j-i e «^»s-o (j l*» o^j j j p**j* 

• (V djS fV-* 5 ' l* 2 _)>''» X 

j^jU c *jl^l •-If 4 Uj jl 0—1 OjU-e (Nf-^s* 1 3~J*< t» 0 T 0^> Pi* 4 4 -* 

, (aYY—Y) cw’ cS*X • **« iSj^y Ci 1 ^ -^V ^ £r* 

f b (4") -?'■ + “*•~ 


(dAY-Y) 


(dAY-Y) tfU 




—l J-^-r ijUit eS 


r 5 * r'ts'j 1 ** • J- 5 - (Y1 1 -Y) **JjI*» -i^U U o T 0^tj* 

jP, = j. (dAA - Y) 

| BHSHW - h*r) 

<C j l.w,J ^^A^i } . Jas-4 (dAY — Y)csW*?- ** 

(S^U* UV* Of • ^ > r = °-> J ^ C** 5 * 0w '' 

f\ = AJAVV - A* r) 0 < r < r' (dAl—Y) 



'fPb I “ * ■» U 


. w-LfcwL;l// B (i)t5U- 4«ii S (bfo—Y) 4J^J,iJ*>4-{ 

! jl d—l O^U-C y O^** { )6 — Y) i_A>K /J y .4(54“^^ 

JniVk* - ^r<)ffn< 1) (Vfc 2 - A*r>)c-' , “' 


Vi* - A* rMr{ 


P „ - - - 


(dll -Y) 
0 T j«>*S 

W {J„ ,#„<*> ;r'} 

; ^5<^» *<~U. (Ifl —Y) *J Cw^W O^ 1 • c —./„ 

H'[J„fl.";r') - T ,~^ jt , f , (HT-v! 

^r> *(411 -V) '* J - jl *- o^U 1 ^ 

(air-y) 

(sn-v) j (ora—v) •(st°-v) ji , ■s« T <5 -,.> 


(4U-») 


/Jl" J«(V£* -'** r<)//»<» (V** - * s r>)<*(*-*'> dft 

. Ow\j« ,y«.bi.b Ja-.*- o=/ 5 Ik 

>"..U-1» ‘aJjLu. oV* -64 * o^u* l> (Mf — Y) o*j£ 

(V s + k 1 )* = 0 • (MA-Y) 

■V^<» 

*.< - WF^’^ifww, (Mf-v) 

3 

i,> - H,"-'(\/>:’ - h* f> )e-«-<>+*'>i (4W-V) 

L . o—1 /;j Ijl^ (A^A — *45-11 ■!>■ iS^ir *.*>*• O*' 

<»**,* y) o*/e* k (<m —y) Waif-v) ; 1 ^^ 1 

, +“ 

<5 = £ J + J° *,>*.< rfA (A1A - V) 

U j&f ( r ' ( 0' ( ;j')**ki; jl 4^ ,Av-» L> <5i4j;1^iwl _^1 JU. 
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J < ±£^2* fL tt ‘* '& 4-^b jo Lai ( A —* Y) **J«il*» ‘ ^-“U 

* Jjk aS^I^. 1 jl jj £<b.L»* b (6SA — Y) •!*—< • S 

. <i-J jkhz* ^ :~.. z (jebj tS ,^1 ^U- Jjfcu* 

(61 f — Y) jl o^u* *j vJU- i.sl<-lj»ji (fiYf—Y) '«J>jI*» auU U*>.j 

J >nj* -«J ^jy* *t (6lf - Y} * & ~» O^k-* 1 . s J3 J 


1 -i 

R 2 

^ e i« (»-»') 




(611 -Y) 


/- V «- 

- i\h jr<)ff „«> (- i|ft[r>)« ft <‘- 

‘ ,J d/i 


M }^>j^ L 

f (<m-Y)j>i 

v'fc’ _ ),• -«*-ti «5 


*■< (Ml- 

Y } ^-jyo 







Ini (y/k* 

^T 2 ) < o 




(>»»-v) 




>vLi (?< 

>C. — Y) Ljjb-b Ijfj 

Jiss- 

lim r . - jrz 

»—■ l(x - x‘Y 

I 

+ <y - 3/') 2 + (* - 

- z') 2 ]» 

= 0 

(9o)-Y) 


, 2- —► «c _>£1 . t jlSi, 

r (611- 

. Y) 

Y-fjk Jti 2-L 

lim Hn w 

(-♦1*W) - % | 

fjz! e "'{- <5 * 1 ’ - ^" 

■jrl/ilv 6 

'9 -> 0 


(f»T — Y) 





/' ' li -' 1 C"^*- 9 jk*; 

Im ( \/k 1 

■ =- A 5 ) > 0 




(f«r-v) 

•s (fi^ — Y) *a-JjU 

» C~J_» Cl^, j 


i[h\< k —* ■ 

Otfljl »« «lS’o T 


eS -a ■ ~ < ' b ^tja^ -xs. I^j- lj!?ij c, l^— 


i-- = JL V e t»(»-*') 

4*/?. 8jt L 

/_** JnWk^T' rJli.i^Vk^T’ r>)e“'-« dh 


(f-.f-Y) 


x—*<*> H«KV& — h *r>) 


^jyo i h — 0<Jk^bu»l i>j J 

•J «*J 


Im (\/fc 2 - A 2 ) > 0 


(?»6-Y) 



f*Y U ‘aJ.iL* 


■ —Y) **JjI*« j* u-* 

j -5 ^ «'■■*-*■> /_ + ." •Ml1*|r e )JJ,®(i|*|r > )<!'“'--'> dh 


A(tWr<) - .'■"■/,(l*!r<> 


or? 

(^oY — Y) 


(^A-V) 

• jej ^jy> ** O^cy* l> (?«? — Y) e «J.iL» 

1 i + “ 

5 ", I * WM ’/*.*A,(|»|r < )Ar.(|A|r>)*«B-niA (*•!-») 

2 ' = o «r' «= o 1 -^* «i- - • «*-• (rrt - Y) 


^ — T/yi ri ~ tt J-* ertI ^ o (^ r ) ^ 


(f i * — y) 
U 


-y—-T = - / + " Ko(hr) cos fa dft (*11-V) 

yr + £* w -' 0 

^ -1 *• jJ £>' <^S£*u iX; . <£m»1 JkUm (TY” — Y) '*J jU« U 

jfi = (r* + * 1 ) ! ' i ‘ *' = 0 1 r' = 0‘ fr ^ 


^ - i I*' H,<«(Vk' - k'r)e“-dh 


(AH-Y) 


- au.b " Ja*>’ 'j >>’ ’ 


^IS ^jlS’j oUim j-i ‘aJjL* • TY — Y 
*aJ«>Li» f eJL-« 

(V' + *>)<5 =. -S(r ~ r‘) - —S(i - at') i(jf - y') {(a - s') (AIY-V) 

■ jl <iu«l ^ J-?» jl • -V^ jj 


<?(*) - : 


(Atf-v) 



/ff A 

. c m I l—JL>- 4-j* 4jl? d-M* > a j" jl d ji tf w » I L c «-*<^d_> / 


[G 


.Si + 5? + Si) + *’] 5 


(MA-Y) 


= -<5(x - x') 5(y - i/') S(e ~ z') 


e~ <(l dxe~ in dye~ i{ ‘ dz 
2 =«b z =--- — K>3V = 


kp + v 1 + n - ms ,».d - «-*»'+•'+« 

(f+ 

(g+«)^t:::-« 

‘^15d- (6AT-Y) ‘«JjU.^U (f y<\ _Y) b{^w- Y) 

'~ d jy° *-t C***j9* 


j± I j dJ«iU, 

t; = o» ba; = — colS^* 4 ^’^ a -^Jr* '-?y > 

cuilj f*j& *yr *~. *>?- JIjSul 

(f^-Y) 
uV* ^ 

(MV-Y) 
{*1A-Y) 
(?n-Y) 


«-»(l*'+Mr'+f*') . 

mi,!) - ,<•..,,, ?s; _- fi 


(ft.-V) 
...T ,* iS 


F(li. f) = f*‘ f*'0i- l M™*ttt4xi !/ d* (m-v) 

; _)i c—i ojUs ‘v-* 5 

5 = (rip/- + .’ /- + .‘ !-I ^(ur)« KI ' + " rtM <if *i4 


«- (rip /::/::/. 


+ « /■ + «, t i i eu-x->-t-i <»-»■ j+r(.-2') i 


dj; c/f 


(2*)*;-- ./-« /-« <«* + ** + !*)-*■ 

‘iki; , (?YY — Y) j^.c— l(f|i-Y) e JjU. v 1 ^- 0«jS <v b 


(fvr-Y) 

(ftr-v) 





* ^Kljr J j j>- Is j^S *3 c Ln" > «• 4 -5 \z*jye 4^ 

'^y' oly+y* ify*****^ *-t |j (m — Y) *«JoU* jsij ^Uxo-^U l* 


K-(Uf) (W-Y) 

K' - |K|= - (> + „■ + f (?Ti-Y) 

R = (Or - x‘), (y -!/'), (r - *')! (ftf-Y) 

£ ! - |R|* - (r- z') ! + (!/ - il')‘ + (s - !')’ (W-Y) 

^v'jt = rfirfjj rfr (?ta-y) 

k-r - {(*-*')+ i,G/-*/) + £(* -*') (^n-Y) 


xj *< {?TY — Y) ^I^L, 



(?r*-Y) 


a « " TO*/— 

y^vS.ijRi^ 

o J" 45 0 T ({ tj,J) cl 'ba^vo »i£l~ J (jv“ • o»ji j> 1 i^-jk 

(U.r) J*> l# (X,a,P)^ oUii- JU . j\jS r ? 


la J jl £ 3 »jlZ f j. 


• cw’r 1 • (A-Y Jti) 


(K.a.fi) ^ (£,*,f) 

. jl cu»l o^L-c 

(*ri -y) 


£ = K sin a cos ff 
V = K siu « sin j3 
f = K cos a 

J +\y* * 

dV k = K* sin « dK da dfi 

■ ^R 5 KCw *M f AxU *' 
K • R - /T/? cos a 


(m-v) 

(fVT-Y) 


■i j*j ^jy* *-<dVK « dld*i d? > 


(prr-v) 


yij - (**'«+£ 1 —. l*» . 'U I nI i <Ua J J - jy>*» £ 


■iyZfja ^ (?r® — y) • \**jm 


{PT6-Y) 

5oJI< 


sfffs 1 ''"''""* 

1 

-< 

■iy 1 ^ 4^-U- Ijyj >-j ■V 5 0 3 « 0-1 ^ 


pf/CJ? — p“tiC B 
“‘ »"'“<<“= iKR 

(PTY — Y) 



/fY< 



£ 


U.n.f) j«i i Sj£ • A — Y J^- 



(ff) -V) 



YY1 /^ V 


(f f 1 — Y) jjj ^b . { 1A — f cr-*^) -wU .jSj j lj «i*L aS 

o* 1 <c—.1 lS i;A>a>i-P Stk'jZi). e—.1 /t = —ksK = ^b, J^l 

tfUt • ^jb,^ J£i» \j (?<f \ _y) £ a_—U« aS" . £»b x-“* j-i b-4»S 

jj . |*-^S a-»Us*.l£ -j. (tjl fr^U V (?f 1 — v) Ji. *1^> *i, Jli« ,^.1 Ja- 

j<-“»x jS-J? .Jjyt^^abA’ = — A: — « JR’ = k + iej* 4-*b» ‘^'jf^o* 1 
*1 'j 0 T > c *~*« (fc-biSjjb J t5 -t5jlAa»U4sUUj J 5J t(ff ) _ v) c a-~U*. 
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3* 1 o,'j' i£s ■ ■*?< ***•>*• ojlii. —> 0(^5 KS^i Jl r t cs* >r^» Cw** * a ^rt=- J «* 

• - • >jj> 'jjULj^i c^lio-lil* 4» *^y;L aj^r.' 

• fSJ^A » (J-i 


0{R) - ~d? S !-• m [a- -T + wi KdK (m ~ v > 
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*0*UW 
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(fff-Y) 
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<?(«.<) - 5 j*'<Hn.«y 
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4irff 


(?M-V) 
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(fflo-v) 
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(f6P-Y) 
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jo ^slj <S-< L ^L { f-faf- __ Y) <a>s*£JIj£«I «2 < 2'j?l 
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(f Y° — Y) 
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1 f -______ J a (br)\d\ = 
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4irS 
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,-ii» 
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(PYf-Y) 


oV*s 
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(W-Y) 
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7r «- ® 
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(PYA-Y) 


vi >“3ib^( 8in9 A) + EHW (?vi-v) 

V *jG v*3?* ^ 1A — Y o^^-t ,> J 

(5(r,r'; 9,9'; ^ — 0 ') = Y Y P„ m (r,r'; 6' 1 <f>')Pj m '(cx}s 6)ej m * [fko — Y) 

o>? • 
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j± (PA«-Y) o*» ,j j 1 P j 1 


(V, 1 + VL + *V)G 


~S(r — r') 6(6 — 6') S($ — 4>’) 
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(fAT-Y) 


l j i*v + «•* 
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sin 9 

jJ (fAY — Y) iS^j* 
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(fA?-Y) 



tj-eLo /U /fVA 




(fAf-Y) 


= — 5(r — r')P s t“!(cos 
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fr ^ + [tv - „(„ + l))«-„(,-,r'» - - S(r - r') ( ? AV-y) 

0 jIj _,»/ l< ‘j (?AY-Y)‘*J-il» 

»fr/) 


K„(r,r') 


y/fc 


(?AA-V) 
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(?A^-Y) 
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, dK„\ 

1 / s dV» 

, 1 \ 
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r dr ) 
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— ^ + {**»■* ~ «(« + I)]t’» - 0 

(M°-Y) 
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(M»-Y) 



< 
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(MT-Y) 
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(MT —Y) 
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' Vu* (TY6 — f ) "aJ^U °a-Uw a a, ^(D^r) 

gftr 
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tcJ>j 5 jkjj± ^jye a- (PIT — Y) ^yr 3^ o~* 
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= Bh„v>(kr) r' < r < <* (P 1Y - V) 

fiu*^ — r'j^ A*!* KsOpr 

Aj,(kr') - = 0 ifU-Y) 

• = r'$y> »-l 2 <J^» «< ts'*i-»U j-i (PAY — Y) **J-il*» c**/k j* j?* 

rv'* 


.. , rfir K I r-r' 

inn r 1 -7— 

«—*0 dr |r = r' 


(P^-Y) 
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d(fcr) d(ir) 
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(Voo-Y) 
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(Yd ~Y) 
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‘OV • v= *~* i>^» J h„ W i jn o£~ -' ' 3 J (YoT — Y) c «J->U. 

) j» tfU* (rf 1 ~p) j (rf*-p) • (tta-p) ;i ajU^i u 1 > 0 t 
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\j a kj» I 
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f i(2n + H < 2w - m i l 
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LS-®Lj /fAo 
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n j J (Yof-V) 
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n(kr)"~ l 
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oW 
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. o—l o-i-i (9 Y6 — A) 
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(Ylo-Y) 



TA 5 / i^'yr ols r >A« L 


‘9 = y}6’ = O^’j 1 *< i^s 
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Os I b . o—l ^J»b j (t-la o« **ob v 1 *^ o^-X-*-« & ‘■ ~ ~*r . - : M 
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(V\<S-Y) 
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0 T 2* 5 '* 41 4 -^is* O^j Wtf - ct *«* 3J o**" ■ AA ’ J <j* = c^l*^ *i iS^jjyi 

(^jLj C *-L=li <-£; • i -'y'iy’t# A k' : ** (^jUj (_$lA«jL i$t^ Jaii g 3 f atTa^i; L 

■ *i-wL> jSmo L .iy ^jY ^U. aj a*L a^mvIj a.,L Liu 

4 a-^ -b- ^J— ^ (J^ • <J1 '*"' A*-j -i *4s-I)l ^Ai* 'aJL* iJL (_sl^ £*> 3 I 

«(->-•', 2/', 0) = / 

du/di' 0 t', 2 /', 0 ) = 0 

ok) d^j* u~s «(.r,y,f) o-bLjj < a— l< jjyj alSa,^; j 

{AYY — Y) c *JjL». 4 ^ 4>-y:l< o*>\5* 'j oJU- cw 1 G^iA* L2 *^ 6 • -^ts-*- 1 ^bio 

a^wU^n = c/,»1*-j a-J»L^jI JL-jj **>-b j* I j u(x,y,t ) «£ 

(ATY—Y ) O 9 ^ a^lj^jl ,j£ 3 . kAiL^,,! 

y*—* 0^*5^ iSt j vk? 4 bb a- j^aS* 'aJl—i aAs? 3 , A A ( A«« f_-(—- 

C«-r® j>^< o—£*A* a£ ^la-lL oJI>- ^tj-, lj ^1 . Jyt^« 

iLx; o-jye • y = o >X = flVS i>^* (AYY—Y) jj < fa-SS - *--L>n» 

< -ij Av» b^jJai- J .. U 1 ^; 4^. L»v» ^| i J - ! 'a>«A^^ /‘l = c/ IJ jSj*j •* y dS 

jSr l = cia^lojS^a^c*—.— ^jrj ssr'^b^' 4 ^i 3 ft ‘*^A«x 

> j\ AA^j Lfj: y ^ ^1—a ‘aJ^I 


(«),_. - J(t, - r) = 5fr '^ ! - «(*, - «j 

f-V = o 
V«( /,.! 


(ATI — Y) 


(\rr-v) 

•^cj* (AYY — Y) jA c5j Ij^U- L< « 



£o1 f l* 'ftJjL® 


LA f 2 ' f et s ( ri ~ r j ~ j) 


"M-i-JSf; 


y/ cH* — rj* 


<2r! rf^i 


(Afr— y) 


m(0,0 = | 2jtc dt (y^ 2 — y j) r < C< 
VO r > ct 


(Aff-Y) 


* C«LkL 


«(0,*) ■ 


i g r #(<* - o l i r - f> a(fi - r) 

2«r at IVcV—r'* J 2r[ <«** - r*)« ^ _ r *J 


*<Hi :<s 


. e—l a^L^^A^laX £<b H(x) oL J & 
(Aff-Y) 

| ciw.1 ilpjlj j £<b i, 3 


(AtY-r) 

ax 

0^1 ■ j** l = r/c. o^> b I e-»iUaS 6 — V) f *J-*l*4 .>' 

•t = r/Cj± . Jyijj. n = Oj^C^-V^ri = r/jilj £~» *SouJ ^L) 

l^lij^^b ‘a- Lo - lj aS Jf^°0 ^**3 0^*3^ '“^f *-t ^ ‘ bJ«j£jb 

i/c*< 2 &<ti» rfc.^3) • (Affl — Y)j«> 

J.A r^y> Jl£l!l , Vl~v I l_Si*-;J J •i v > vl ^3* jllSjl l V O. > s. t i O . 0^1 ,_yO 

G»- 4* <«M“ ^ a *< 3" ) U 1 -Srf 

Oi AtS^jyaZ O^IS" * Xy>j. v*>^ ^ is k - *- Ao j-s 3 J*-» 

• fit 4 * JpJi* 3 J3 J ‘L? 1 j 1 ts-* 1 ^ °JJ3 W ‘^’ jtb-« ^1*3? 


(v-ii)rM = 


jiI ‘aJjlu . Y1 —v 

'3 dH/dt <xuijA.il fj tS«j5aS 0 ^*-“ ^ r(r,0 ‘^Pj^ ^3^ 

J^i^o 4 jlj b j r . ? . .~. ’ I ‘aJjbuj L L -\- Jj.' p->«S- 

1 5// 


^S'-K “ (* u 


*41 - -« r ' () 

(d _Y o^-) «.ib ^ 


• k ■ 


(AYA-Y) 
kA a oL J ^ 



/6«>T 


• c— 1 c x liio 1,^ I? (AT A — V) - Km ( “oJ j> lv> 

ss 4 ~*W Cr*^^" isIh b Oe^fc^ o~>jU sSjLI,!*- < ,_>-* 

. <**».,&*<{Af A-Y) 

si s—■*•>* jj (AfA — Y)(^*>^ V*>? ^ ^ i_l^^“* 4 l< n 5 |^f 

{AfA —Y) “*-!•»l«* <y»Slj c*^)l£=l v* 3 .*-' 0^1 *< • ^ J4 (0</ £<k 

• V-^ 4 C«^ si 

• ■*>*«• >ej *;>» *< (AfA — Y) tf'x OrfJ^ 

(’■ "«s) 0(r> ‘ ;r ', , ' ) ’ — •&■ — «0 *«-o (ATI — V) 

; c_IjO c^U-ifljlj^ 

.« < t'tfb 1 *» (\ 

1. G(r,t?',t') = 0 (A4«-Y) 

r = r' J t = j' oi* jlti:! »«JjU. jO <7( r ,(;r',0 frr* 3 (Y 

• >i' i ^jS , (F)y< Jv^ -> J <?(r,^/) £<k (f 

t - t' j* tj-i* *vV (f 

(7 = 0 (A61-Y) 

• ^ty* jO.W'AfOjA J-* G(x,i,l',t') fr* 3 (6 
G(t,t ;r',f') -*>,-<) (AflY-Y) 

^1 ;l *S jjSjjku t oW ; J r^ *>; J oW** 6^t#* l* Gfaijr'/) Orf^ C<^ 

• IJ —4-/ r'yJ £*(j *-i fa y5 ('< ( ok) .>•* k^ ■*»•(} ^ 

• iA “ i iy 4 ( > osj^ •(? = 0 ‘t < i'isb* “- 1 - 09? 

• J-iy* •-*#oy *j LjJjll—I <^325. ovi:;J ^ 

^A^i: L. . ■xS oJU- a—U a^L, si-^U (A6Y — Y) sS^iowk ^h'j 

>~t<t's r'j J j r j^^jsApssk^k 54 ^-* 
o«I I 1 1 . o— !^/j tiio^ a jA»-b gp» ‘«J jLm (_jl jib\suk* c.Uljlj t■?."«* 1 '»J jLm 

s «JjU* jj tt(r,() ySI < < -ijl-i 33JU l aJjLu iS 

jii. J«LijUi;l **JoU« < sJ^Jsjl . jii> oTj^ u(r,~t) t* 3 ^ 3 ^ 

Aiili 0 Lj x, --.h—' si—I 0 Uj 4- Ai~—; 


VT(r,<) - i ^S2 
a crt 


(A4T-V) 



(5of /(5^> olii J * I* 'aJaLu 


jA * *aJaU« j-i OJ^ 3 ?•*■* ‘ s ~L* a i 

G+(i,t ;r',t') 3 G-(r,-t?",-t") 

C^_,Uio C^aLm jA A*!* 

(v - l£) G 4 i,t?,n - Sir- t') Hi - f) Ut 6 - V) 

> 

(** + a J) G -^~ t ’ r "> ”*") * -*<*■- r ") *(*“*") (Ad? - Y) 

/I . c*J (y?A-Y) l^{Y?d-Y) iS*cj*OjA 'Vv.ouS^^p 

• £xj 5 ‘a*-** 

f ((? + v s (?_-(?-v’(? + }(fr 

f fr sc - g ° G 4ds ( “ V ' V! 

-®- 5 rJ iS 

< (Ad?-V) 3 (Add-V) *=-*»l* fj 

J r {<?+ V s (?_ -.CL V J G + | d7 = -G + (r",f;r'/) |(< - f") 

+ <?_(r',—<;r",— <") $(< - 0 (AdA — Y) 

+(“)/,• K^ +o -f I 

ol*^ <Ak* JvU® $a ,y*(7- jG+Uo J j“u* >*“* O^j* 1 ^ 

t> t >i = *b( = - «;• *Lj*f (AdA-Y) <-*> jA^jl Jl» .•luS^ 

«a~J Ojl^c SjKrfSJ < Jl/^l t > t" 3 

(? + (r"/'>r'/) - G^(t’,—t' \t",—t") 

-Ir-J'hh^w UM-y) 

- i |G + (r,i;r',I0O-(r,-<;r",-<")l f" . o 


~ ij-*G- 3 l = — ot jA G + oy? 
■ J >< (AdT —Y) 



/6«f 


jImJJiI ‘aJ 0 L-i wly> , Y<= — Y 

v—U. ^-JS £*b J y** ,jJ» jLisjI c JjL«* ^jy° 

** A»\ 5 -U • Af\$* *■ 


(v’-l$nf/)~-KT\n 


[Kf’-y) 

• ^Jslrii £<b j 

(v'' + i|,)04r',-‘'i r ,-i) - -«(r-r')8(I-0 (A?l-Y) 


V‘7 ** ** ^ 

V ” Ar'2 + St/* + Hz'* 


0 T jjaS 

W>-r 57 ^ 5 ?! t*”- y) 

<5AJ 5 (A? i — Y) ) (A^» — Y) <#£ 'a^AS JjylS jl 

• ^ - Tv" * dl' 

{hf r-v) 
l 


/» <+ ' dt fv- l G - V ' !T ~ rv ' ! °-l in'' 

- r-dtf te.g-T^M 

Jo Js(V >) | dn dn J 


- J o ,+ ' dl" J r C(r,f ;r',OMr',I') dl" + T(r,l) 

+1 /,. WVJ'.Or™ r;; + ‘ dV' (A ?r - V ) 

-['*'&'! \g 7 TI - T 1 T>\ ds ' 

Jo Js(V') \ dv dll') 

. L^j o.i£ *^WiJ iS*fi*0>A )* 3 ' CL ~* 1 «!>*■!>* *i-^e « 0 T .>*> 

G- (r',—(>,—I) - G-(r,l;r',l') - e(r,f;r',l'> (A?a — V) 

< (A6° — Y) 

IC(r,/^/) 7 , (r , /)],^ + , = 0 (Af* -Y) 

T(r,0 = / Q t+ ' rfi ' J v , G(T,tj'/)h(f,f) dV’ 

+ /«■*/• \ a "-Tm dS ' (Afy - Y) 

JO Js(V') \ dn dn f 

+ lf v ,G(i,ff,0)ni-,0)dV' 



^1*^- 4 

‘fcjjla, ISjj* 3 j!a*» ‘~Sy ‘adLw* <Jjy0 >—ly> (XPY — Y) 

4y'f Us jA &jy \j**r*- (_s* £<lu ^ .>! TCr,*) «a^ '■=—<* • c ^* 

TOr'.O)*^' *rj*> jS(V').* £<Li»* h(x',t’) 

. 


^-y, ‘isJ^Llo ^gljj UioL K.i.-x a ^Ij £a»L» . y i —. v 

< **JaLb -V^ J>j* 

(v» - is)c(r,<//) - -«<t - O «« - f'l (AYA-Y) 

oJU-j A * ^l»B jB ^1 . pyjS ,Js- <rt < cc a I jJ-J J A&-L A } A>*»b -ky>va ^ jjlj 

Uw . f^A-i f L>%;1 J-l is*s** 1A — & <jr^H *-> iS'^At n ij*-^ <-£»B a* ^y-B 

J*- (^SUfe vy _p}js I b - kj j * * iS^J-t^J «JL-« I 1^1 . A-i AA£b lyA _>S4Ab* i_S AjAj-b 

J&b) £fi» ai^U^b ArfU-USi^fiaJ^B^^jlo-^r = i ~ i'oUj O*.^ £<4 ‘ 

• oi^sis 4 • -^4 R 

B(r,iy,n = (?(«,,) (Af-n — Y) 

:o t j->*s 


/J = jr — r'| and t = l — l’ 

( v ’ - is : ) 0< * ,T> " ~ sw)s<r) 


I jl <A«.I OjlyP <j(/?,t) is4< ‘aJaU* j 

(AYo-Y) 

jA 4 (AYo-Y) e aJjU»o-A> 


«-*•* <?V|» 


a$ a 1 . i '. < T aja -yj i JIjSaaI LoJ olavu>«o |»Ua yj aAj? Ay^a 

tfFft = dii d.r2 • • ■ dx» < (AY1-Y) 

K ■ R = /£,(*, - x() + K t (x t - a‘j) + • • * + K n (x„ - x'j (AYY — Y) 

r «= [<*, - W +•••+(*„- x^)T (ayt-y) 

“aialo = 0jl>ii« aajS^ 4 c£~ x>*^ (»Us 

• J xV 


|j + «K’<J(K,r) - a 5 (t) 


(AYf-V) 





lim [VG(i? f r) + iKG(R.r)] = 0 (AY6-Y) 

«-»» 

a< , ^-.1 G(/?,r) 15-^ n^jyi (5(K,t) (AY? - Y) 

'do* 5 XJ 


s ^=Li. n „™^ a ’ dV > < w ~ v > 

; jl c*J ojLj: G(#,r) osj’j ***-*» 

C(*,r)=- 7 ™/'. I . 0(K,r)«*-<iF* (AYY-V) 

(2ir)" /All K *paee 

JS* ^ J*^l< l, 0 T «s cU J^A-s ‘*J-»**» ^ (AYf - Y) j 
• >_)■>• o*y& (aa — 9 ) 

t ( e .r»(S) = e-«* 0? + «R’<j) = «■*■’ «M (AVA - V) 

(Sy* 1 * W J 

e«K’'<7(.K» - <?(ff,0) = a//(r) (A Y ^ - Y ) 


G{K : t) = OX/f.O}^--^ + «//(r)e-“ K ’' 
G(R,t) — 0 r < 0 

<5(K» - 0 r < 0 

G(K,t) - a FI(r)e-^' r 

, gfffr) 


(AAo-Y) 

^15* jt j 

(AA1-Y) 

. (AA1 -Y) ^ W 

(AAY-Y) 
* OsU^ 
(AAr-Y) 

• c— 1 (AYf -Y) "aJjU. 

* (AYY — Y) o>J l > *< M-j^W 




(AAY —V) 

oV'S 

/(V* - dKidKn ■ - ■ dK, (AAA-Y) 

aS-V^ ls'>! ■ >“=aa*j (AAf —Y) 



£oY / l< '(JjL xo 


«<»,') - ^ n P' iK t (A Kf -V) 

oV*S 

= (aay~y) 

*’ = £*>•* (AAA-Y) 

IP 1 -v dX, = 2 p cos (X,a> da (AA t - V) 

iS 4a-. O—il aJ-i |Jj- ^ lull ‘<JLm p _■ a_~cL~s l_) 

/.' «-*.• cos (X *•)ix, - /; «, J 4 ^§^-2 (A1. - y) 

J-iL- vj^* **“•“Jib (A S » — Y) j 

P e-css cos (K,fl,) dX, - | ij^2 /„• e-s-K ( - dX, (AM - V) 


pr-VKPiK, (AM-V) 

; i^iU tiils>UA < 1, (f.y-f )b (fU-?)o5l->U jet- ^1 tfl,. 


I = jj e~ a,K < : dKi 


d*I 

rf(flrr) 1 


(AST — Y) 

f*j l * (ASY-Y) jJi = ^ 

iS ( * n - v) 

* ■ ? * " *' tP "*- 4 Of | ~ . f» ' jiili > (ASf — V) jl ^ 

(-1)" l~ c~ a,K ' : Kp" dKi 

M(-i)(- 0 -■■(- a HF J )«-] 


(aso-y) 

— 1 <J*Le i^e or *-< ^-*-1 ( AS f — Y) *aJ-iU» ^1 aS - jL 



u^U> /-doA 


-44- - (-1)* / t—X'K," t/K, 

( “ T) '” _ (M? 

1 (it , ,,. 1 - 3-5 ■ ■ (2n - 1) 

“ 2 \«r ' ' 

•J -*rV -Y)’«J3l“ j 1 

5 2n „ ) . e "- 1) (*’v- 


1 - 3 • 5 • • • (2n - 1) 


1 • 2 • 3 • • ■ w • (n + 1) • • ■ 2;i 


2 • 4 ■ 6 ■ • • 2» - 2"(1 2*3 ■••»)= »? 2 " 


(A11-Y) 


1-3*5 * * • (2n - I) - 1 


* (A1 ^ — Y) *«JoU* *< &*-j5 j *IaJj o** O 3 *^./k-j' 4 W 

- J 0 w (1 “ T - V) 

i, 

/; .-*■~ (M,) «, - J ^ 51 0=9* h . T _ v J 

“5^*^ 

! ^ (AM — Y) u-*e 

y** iK , - <,-».'/<•- (1 ■> f - V) 

*-l~ "U*- o'^(AAf — Y) ft**!; C*' J 1 U J 



OIjl - L. L ‘aJ J Liu 


G{R, r) 


aH(j) ] 

"WP 


' *>f/fr) ^-L=Y £-»■«-' 

\2 -\/JTtYT/ 


(va-Y) 


0 T jJ*S 

«=-J^s,! - |fc - (i.f-v) 

• j I ‘—jU* jLsiil VbU. is-^t n . a*>}U. ^^Au, 

a(R,,) = atffr) (j^j=)' «-»■'- (,.Y - V) 

. »^y, " iSi^wl (j-Ujr = i — l') =|r— 

“a^j J dj -^ * 1 " ^ 0 Y Y ) J bo ^ I J- ' .-ed-; 

A^jjl £yj^ «£ (joj* d*' U • >V.h& .AO* 1 •^1; ‘*-L> >X jO lj 

ill: jO ,jT c-tfcii* j(? 9 «o'>^ Ay*-) <s'J> > ‘ S** ■V^ • c *“* i*9^“ r(x',0) 

(^oY— Yj 9 {A?Y—Y) jl aJ *>j)A 

>_»l^>- 4-Jjl J I —J-6 c iJ L_» (^1^ 


T(*,t) = 


_H(0 / + - 

2 Virar y - “ 


e- ( ’- r '>"*« , T(x',(>) dx' 


(^®A — Y) 


d s <9 , d i 4> 
dx- dy^ 


= 0 


Ia^jKj J5L-. -YY — Y 
*aJjL» v_J^*-^ 

xj i sjj* U lj 


^(i,0) = </>(x,b) — 0 0 < x < a 

4 >( 0 ,y) = 0o (*^b) 0 < y < b 

<t>(a,y ) * 0 0 < y < b 




/a\ 


. %Vj5 <l**»1»** o —» coisb^ *< b vV?’ i>f^ ' Ae ~ 3 
‘aJ J Lu ylj>— T 


ia / M , I *!* 

r dr V dr ) + r J 96* 


0 




4>{r,a) = /(f) 0 < r < « 

<>(r,-a) = g(r) 0 < r < » 


liiii <&(r,0) = 0 


-a <9>+a 


u-**- < o^**^ *3*3 f ^ >* &JJ* ’til y* 


• ' A* ^ *5^ ^ Jf 

eS (^iJU-jA Ij ^yai- ^ 


m = ii(f) - (*° 


0 <r <a 
r > a 


( aJoU» U Li J-°L> «AjS jU^* « — x/2 j*Lk Li 4 5^" AoUcrr-J a* J 5 Tou^ ja^ 

OA)-Y) 

aS <y a Oi^J *-r J-“-» 5 ®* l> V*^» — f 

j = o< x - 0^1^^ isL>* J tg-Lf^ 5 *— »>?-j -V^ yv* • -^U jy** isjly> ^IaaJj* 

« lMa? =z'yy-y , 3x = x'j-* <sj^jU»^ •^t^.y = b<y ± Os 

. -\r$ a~Uv> 1 J^Ia 

. a*aS j\£i Ail* j(ja *S ^oJU cs'x L V t *- | l-* oL~U*_f 

^UJIo-ijJiL ijSaA-U**- *-^jA,- = oA< Jr =af^*" *■< * 4 j^ 0 

U 3 s ~ sf><M* 9 ^AjL^aLaj ^ c * 

. AjjTc—A«« *UJI (jaJj- A <jJK»- »AjJ a^U-. Ij 

J^bj . o^Tjj 4] ^UJI b */ ^jyo*-<Ci **- JL ~ ‘ 4 / 

. a*a£ a^.U%. Ij »jS ,><* £jk- j J^Ia cs^-* 2 ^ 1 
***~,-> . A»* ajIjZ*? ‘sJL-jA.? Y 

a l^ Se ** <& -* 1 >* *2 U /v»- ^ <1 W 

aaijS^fjj ■V> , '> J^ 1 U ^ "^b* E 0 

. <y—U vo Ij ^,l> 5 Ji-lj ,^j3SJI j 

Jj^ 9 *f es^-* 4 f^** E-»^'J<J^ l ' J <s“^ ,LLi «^W'V*-A 
^jU- -ke^. ci ^ } . a^a?^ / 0 T J* £is^jy+j'* • a«y <wUa 



AM L ( aJ^Lw 


• Jjlo jlji f l! ^“ J5*"* jlx*ljj Bo (j -vfb U*« i^jl'Ai** j«i 2*^5 t 1 2 {_5iiVsJ^ If 


l5vX ^pa c aJjU* I_J tjUj &f 4 

( & i d 2 \ 

\9i* ”* c* di 2 ) G(x,t,x ’,f) = — 8(x — x') S(t — t ') 

: aaS^ ,3 j. 


*<*3 #k_ 1 


® _*o ■-■ n -i* -bj-i ,>«J<?(?/d/ J (7 & -V^ iAr* • J 


G = 0 

f- 


t < i' 

* < *' 


G(x,i\x' ) t t ) = G(x',-t'\x,-t) 

• A.. . ^ ‘sJL*. jj AAaTc^uJ&f £fb 0 

Ij iSjj* 3 4*Jjl _f^<ii» l—*l^> 'Z-jy» — 1 ) 


a%_ i£« 

ax 1 c* ft 1 


s/M 


« t-~L. *«~J3 X* 3 <l 6 4Jl— ^b jl *jUs*J L 

^y* (5^ f 4fJ^I j 'AjL? fi AJL>««k f Y 


dx 1 c* df 2 
«(x,0) - F(x) 

a« 

dt ' 

i_<ly> ) 1 3 ^ f JU jf «A IsA-J Lj . - \ fl S j^aLiAa b L - 1 *. Xf Ja .t J' v t <Xf j — 
. AtiS 4*w^U« { 'f f O — Y) *4J<ib* L ij jj ^3 * «s t!J^ On««A4f 
•aJaU.— 

(V 2 + k 2 )n( r) = — F(r)u(r) (^) 

S(V) ’V*.;.* K~<^ X s • ±<j£t (*>■•*- j-> ‘j 

i\i I jX. 4 ^ 43 -j^L *js^^ X k 2 >(^ 1 ** • ■' j/,J*Ls 

t$ljl 4^ . AAA A^ji ^Lu £-„* b -^ 3 OA*b «JjU« Aj£J>»“ tt>f O*" 1 S 33 * 

iX <A»J J$M> k„ 0*3 .X^^* '-*1#^ • A3*"J 1< n (r) *6 j^j 2<b i- n _^4> 

’. AjS jXa^j «JaIm _,A Atflf 4 >f3 3 « ^ j* L ‘ «^**><* b 4A_ 

(V* + *„*)«„(r) - -F(r),/„(r) 





- 3 4 ^ I t! a (r) ‘* 5^3 £fV* -\<-£ lj>J* 


f v v*(t)v v (T) dV - 1 


f y «*(r)«„(r) dV - 5„„ 


-I «a(t) •J’-k*-* u*(r) ^ 

aS xxS c^b 


rf Pi 


J r u*(r)u K (i) dV = 5(h — ??;) 

J*IS 'ajij^so <-£, ojii >-s--jjl; if ‘JL-*/»(r) *5*3 C^'^ 2 ,A *^ u*y — IT 

csl* 

(V s + fr s )u(r) = — F(r)«(r) 

C-jjrfi 4-; 

(V* + fr ! )G(r,r') * —F(r)G'(r,r') - i(r - r') (B) 

L. 

. fcr, 4 >3 >fjU« >' -vU kis^n <k ! ^ fc«*«n .>****• y** «sl>' 

jvW w»(r) o^SCV^j* tsjy^V 4 o ***->■* G(r,r') (v 

*Oo frV v— -k o^ts* f 3 GfriOoo 5, o 1 -^ • ^ts* • •^ts* 

jla lw Jgj Ojj*> *■< y,.(r) 


e(r ,, J=I ~l 


(C) 


.jjJj . 4AJ J*£i2 IjU-i ,yi>bu«L; [k r \ «J3} Ji jli* >-%J= o T *"■ 

aS ..\.a J> [jLiU c c-u.J tlou 




6Yr,r ’ J - /r, A' ! - *• 


( 0 ) 


<i*l = |KI f U3;l s-S> 15-^ 'a-o-L (D) f *J-il»4 


(V* + tf { ;w(r,K) - — F(r)u(r,K) 




' & 


U-Vr k 2 ‘aJaA 1 • -VU > 



mv hj-y* l *JjU. 

l_> ^>Tj r J Ji Jj>\>>*b 1 '4-U! O i£jJL; &~ >-L.U 

•F (r) = 0-V^ yo>* (A) *JjU« js^> c«' *5*3 — *5*3 gJj 5 

. jl 6j’ m/} *? 'VO' «J l^l^j 


ft dJjLu jj aS ^ ^ **~j" ■ b aAw a jI j Hi I ^aJ jLid L a5 ( fj j ^aJjIjb a^ iAfy5 ^ 

. c^. 1 ^, 1 ^ 4A.T (fr<> - y) 

‘aJjLkp i ((7) ( «JoLu jl«jl >~w I L — ^? 

V 2 6'(r,r')-«(r - r') 

js = 2/=23=0 j 1 tS «—>S* <£« *>^ y «„k AuW(? «£,.>»> b !_, 

• 7 = CjS> = i«J = 0 

'aJjLm— i v 

<? J - W(rii') = -5(r - r') 

iS^j-i ^Lu b $ i ±* : S uJx i ol«a'iQNO _jJ 1 j 

■ -V^ 7 *=—»*< 

K,(MP) = /.(*r < )Kotf-r > ) + 2 J J.(Jtr<) JT,(*r>) Ms n(« - S’) 


tf 2 = r> s + r< a — 2r>r< cos (0 — 0') 


K.f^ = r »<LzH± ^» 

V / JO Vl 2 - R’/c‘ 

(v* - i fi(r,;?',(') - -«(r - r') Sft - O 


«5 ^ c^b- u 


*aJ,iL» ^.f ji 4Jlii '/x .I L j 


l< Jj>X»»b c x»vixJ >2b jJ b 


6‘ = 0 < < t' 





ts-»W /&1 f 


-kJj* 1 _,j *S L.n-.. ^jS £,b aS ij.j ^Ll;^ ^ ^ 

( c » 2 ^Tj + Cs *^i “ 9(*,y, 1 ) “ “<(0 5(2-') %) 

?(*,y.O) = o 
f te»,o) - o 

^jy° *-. j-J-* 

o(t y n = 1 //[f - (ft/cO (1 - < 2 cos 2 9)] 

2*Ci* V** - (/? ! /c?)"(T^“« 5 co? 6) 


tf 2 = x 2 ■+- t/ 2 
t — y tan 0 

«S cS *»5 b C2 > Ci j 

- 0 -&T 

■ >*+*= L> *Jl— oJ 

• -V^ J->- y>0b—«><X< + co _,J lj j*j <£}.*• >!■**• aJb-. _ Y« 

f2 + §!H + «,„o 

At 2 dy 2 . 

«{x,0) = /(x) ~ oc < a- < 4- 00 

jtj L lj T» ‘a-lb-a d-l^Uu— y 1 

3k (x,0) , . 

—= g(x) - * < x < + » 

U. » £ya — Y T 


aJ-iUo jj J*l< u, 4 Ai aAjSlj, gy, . 0 < 0 < 2tt°S *-; 

(V 2 + k*)it, = 0 r > a 

3 

v.,(a,Q) = -tJ,(a,0) - — , r = a 


• jl =ajs iSjj* u—Lu £ cw' o ®^ 2 Uj YY ^-L-.U-o— YT 



61A / ^1*^* I, j U* 


(£L-- m 


.^Sj lj£ 
£siu»« £>• — Yf 

«,• = e** rTOS * 

»£y> . o—' iS)£ ( r r 8,4>) j J jlaSj^r =a^l*2 V j-f ^ 


'«J^Lu a^L «, id£ 


(V* + **)«, = 0 r > a 


u,(a,d,<j>) = —Ui(a,6,<t>) = c' l “ et 


«.(<•,»,*) - - £ (2» + I>P.(eo. «) *.<■’(*»•) 

. tsl* l> Tf ya 


(SL-- f) 


■ (r,0) cs^* 5 c,La»«» jj lj .p-k-i* J^U. — Y? 


i^Lij j J ^1*^5 i~-L; ^ jj &J.jU> ,^1 V*^" 


10 < r < «, 0 < 6 < a| 


G = ll £„(*>)/.,(*»■<) {cos — (6 - 0,) - cos^ (6 + *i)j 


G(r,Oy lt ffi) = (?(r,«;r!,<?!) = 0 0 < r < « 

. ^£j 1 U 0 oL;*.L n» — TV 





(V s + k')u(x,y,z) = 0 


cr 1 ^* /b\? 


• fc —* «^r* 3 ^ ,i = J ^u*^ 3 .» 1j 


u 



V.(s,y,*) 

(tfc)" 


ii iSjO»'jL e «JjU .* = ?(s) 5 y =y(s)}T = x(s)i »(?£) 1 - 
Jjkj** ts^v Jk* 3 ^{x,y } z) = 

* 4-i-l < a g <M &jl.ul £ Ui ^ *5 


V.(.) - ?„<*),-*?/-'■"•' -l j fy M f> , “‘w.- t MdT 


■ f*j£ts* i? = 0 tdJ **** s ‘v 1 ^ 1/ Y j } Jk~ Y^ 

jlai. JU» 4* , 1 Jltf—j >>2 a=/l«r S= Ojl ‘*5* e oJ**,j* .■ *?/'. ,■.jST 4-y^ -v^ 

• S*** *lj <s)j* 

:o^uu 


(v* - *»*)«» - 


— g(r) 6{z — A) 
2*r 


(V* - fc, a )tt2 = 0 


‘Sjj* ks Lt” 4 U 


pl«i = PsMs 2 = 0 

(f),.. = (fl 

lim f” 1 ) - 0 0 < 

l*l~** \ u v 


< ee 

! jl ■'• •I ojL-£ aJL-s ^1 a5 j^j6«i ijU^ . - v .-^ _1^>- 


Mi cos h >-ig -j- v% si nh >- 12 ] __ 

'i(.yt + Mij j e 


”' = s/»"(- 

_ A /’" (Mi co sh + v i sinh vi/t l 
1 2jt Jo j M"* + Mi) ) * 

"‘•Kj'jsFnrW** *^° 


' h Jo(kr)kdk 

•'* J<)(kr)k dk 


0<z<h 


&! - pj/p, 

»>i ™ y/h* — Aj* 

F* = V** “ fcj* 



Ci W f L. f oJ «i l*« 

Re fo) > 0 

Re (»»2) > 0 

jkuj^Q < x <oo;_yfeLa*^I — Vo 

&jp & A**-* o^ 5 T(O f t)*= T 0 cos l< S* j-J 

• Jntj °-f 4-U* oJ J-i ia-j J 

T(x,<) = Tce~*^ /u ' 2a cos - X 

l ~ * *' “ 0-; w\y2jj ,jT JliLjl iS Ij-p- jr^o '-5* v*>?' *< 

• -V^.w*^ 'j v^* 4 Cw' A^V^j* LT . .ij-i,^ Jr“» 

‘oJjLu-VI 

d 2 T 1 $T 
dz 2 a dt 



T(r,0,t) = 0 r > 0, i > 0 

T(r,ec,t) = T„ r > 0, f > 0 

7*(r,0,O) = 0 0 < 0 < a, r>0 . jl Le a_J 5 1 ,> 


a a r _ i a? 1 

dx* ” a ai 


e aJ.iL»»_ VV 



i ls*»Wj ’■So** ts-W» i& 1A 


T=Ta‘X — Qs* l> 0 

r = ow = oj j j>o 

(V 2 - *)G(r,r') - —6{r - r') 

• -V^ J*- 


<s)y, U <* > 0 <$!*“» is* 5 l> 

’ -v^ 

‘aJ-ilju — xf 

iLiuj»a (r,6,z) O j J lj 

s *JoLu — X6 


(V 2 - k)G(r, r') = -«(r - i') 



^ cJl> 1 ^*jT 1^ < l_.». 1 1' -1 tS ^j> l> ' •*b ts^j~ 

jA j i »JUu-1 Ja_bt»* L ^yijjJua- JAj: ^jT *_U^- jA tS ^yAlju>»b 

. CU» 1 JoJx ^ o b «_ ■ »> - <-5L jl ^T aJa-> 

i£j~- i^> _ - . - »~ ,J 3 I **JL»« » jjlj j^Us* *aJL^« 3 .i 

c»1 (^Jit t$A*j aJl~» . (^yftLuuL; (5‘-^v aS* Jyi Sj . o^f 

4 iSy* uS^ljj jjj J-»U- ^1 . o*Jj£»a £,T *_, 

. AiS £»>• tj ^ lyj L j I ac I 
■ 4s U*H U is 2 ***- -il-i-e' jaj i5^bo«b 

<*i + a? + • • • 4- a„ + ■ ■ • = 2) <*» (A — 1) 

-kril^Tjl (S ±jl< . jjlj o^»- 3 Wj~ Jtw 3 i_« WL^ 0 -* Cj***z i s^ji cg*- k* » 

-kii 3 « \j ^yj-IjSaA jjiU 

• (*j^ -kr 1 ^ • *^is* o* 4 -® 3 *j i»j£ «£ 

• lUD^ Jjjw ( a i l t M i fl I tlwL(J f>})) Lj^lsjl 

lj l^w"^ IA-LjSI . jlj l 3 l. j .l ro «A ijl^w^AjT jl (_5 -) 1 A*^ I £^s* l^J^*** 

• O^is* i^W^bS y ^-- 

C*aaa ^UaJap. L (jlfcjyw isl>> a-ytio 

*?•*" Z6. Saa jl 2 a„ u-*^Soa <o < «„ < —'■ *-*“’l* 4 *« > Wtsb' *-t jS^ 

• ^is 4 2n, J 1 -6. 

I* 1 n S *-U> 

• Ou»l -Sa„ islx 


lini a„ — 0 



^>*^1** / ( 3Yo 

yj l u fl .jy'jSaJt 

i $j~ 4 ^ 0 T « fi® a n = 0> -^4 jo, > 0/' 

<r« — <*i + 02 — ■ • - — 2 {— l)"a B 

. jAo >-j ^L«U i 5 j- s C#l* . C«Jj£»* 

0 < S < do . 

iSj* jyl]aa 

{jwb^ ts-lj • •**!■< LA* 2|o„] y$jm jS 1 <S«Jj£»» Sfl„ (5>. 

. AiiL (^iiab t* a* ‘ V^v 1 b 2| a „| 

2!a n | Ij 2a„ i5_>~ < b^b 2|a„j 9 b^*® 2<?„ ^ 

. Ai«b (J-Um Ij 2tf„ l£/*» < Ail/ 


,ol ^jT 

o^u^i 

liin t'C^l = £ 

Osf* * /; - lisb* **9 b^b 2<in tSj- < fc > 1 ^ • li —^ i5-^“ tsb^ 4 -® 2a„ <S?~ * £ < 1 jfl 


• e «jl<j J isygjf y»*j T 


i—! < * < 1 

1 a * i 

!2tu| > k > 1 

; a* ! 


CWi 6> *jT 

‘ » '-S’j-k JrfiU. ,jl>l «* jSI 


« n ^jj-i x'ili* 15b' «-! 5 isb^** Sa« ol?o T 


« n <Sjj-; jtf-ili* tsb' ^ 9 • c—IjSb £«* *ISb^ 


• <-S>=^’ i$^b^* *^UjJ o>»O*' 



AT 1 


i <slw oj-*k JIjS-J oyjl 

«^0 T ' ij-ls-P *-< 3 ^*^*x > «t$(jl *-t fWis*** 9 * £<k 


l /(a + k) 

*=o 

Km Jjfis) ds 
j a /($) ds 
j a m ds = oo 


j5i ^*J i_^jbs* 
-*Lh 3 

jJI ^ Xil* 


0*» ifL 4-; J Jm - -_p L ^ (_51 L^_ - 

’ "*• 1^0 >* ■* •!■* 

4j ,jLu O^ty* • c —'' A^'j tS>» L 5 j£* a* "^HS - 0*-*U- ^1 I 4 <yO*J 

. c*wl Ja 3-»* o^U> Vi^-P ^ ts'^>A \Sj~ ■A* 


fr 1 * 5 (5^ 


l i Unix) (A-Y) 

« ij^*-rk (A — T)^»«-~-> *i-tL»—.jlilw: < x < &V}ty J arjlai.^ ^1^1 ^ 

SW-I^(x) (A-r) 

n — 1 

. jl 2£T«t(x} *-!*»• ,J<^UsU> 

&(*) - «/*(*) (A-f) 

U Cn»l J^J-! ft j^ *4*i *4 JjU^sL 


*•«(*) = S(x) - S K (.r) = ^ 

»-n + i 


(A-fi) 



is*"k ) 1^4* /aYT 


< S(l) 4-< \£y~ u)? • c -~' uAll^b \$)m K i. ^yi- r e aS 

K/ft r.(s) » 0 (A -f) 

jfl aS ^4*J 4, Jjlj Jya»-j t > 0^A tS^j^ ** ‘ ^ <—ylf* 4« 

• n > 

|r,(a:)| < e (A—Y) 

N = N(e,x) (A-a) 

^ U„(z) t^biab i5j— z jl J<" >.. « a < z < t> .js* 4 ^ p L; i$ljt 4, ft tjp*3 

■ w, . < z < b *«jLj<s ij 

> OjA is'jl < x < 6**)l< jaV D' n (z\s'.>£** usj- 

, A'S ,_i -W jj r„(x) aj ■*• • > -i^L x _}f J&—-* jV JJjU 

« > JV M.r)l < < 


J»^ 4 -( Oj- jtSV; (JriL^** CS^Jt O^U* U |S»L£** 6 *^b jj J-f* iSV 5 **^ 

oW T * "ibu • X j' Ji 4 —(^% ‘ J J b» 

iS (jr ^~> a- JJtL. i^ilj x jl Jju~4 fc AilU 


lim j-v/l^U)! < fc < 1 


. si-,1 Cua-tjiS* tjIjS** 2[/„(x)i5,- *l?o T 


tslA*» 2w,(x) j*' •’ ^ Ir^s* IA^iS U ‘ 

< ■ * L — f.a y <X— i, c«> ^ y 


I £-'»(*) I < W„(T) 

sifjl ( s>lb»j) ts'jSfcfc S[/.(z) l5j*“ 

< j^Xuy*jK*< a—ex’ • '^- | c-.b , Zu.\(x) siJ-'y^ 

• • i y i ts'* oW j*j ** J-»L»- o^T 


>» t5^jl 4< «S <4 « >l^l< l—<b oIaj: I jt ljStt-6 si 2 Mn jfl 


iu a (x)\ < A/.. 


< x < h 



flTt /^b^b 

4* «S*b . CUwl { J-Hu) i$lj$A*>a < X < bj&Un(x)<Sj* 4^0^ 

. ^-SaJL j A^l^; Jjilu ^j-lj A~b d-,1 iSjm *-^f 

^-e-®b* *~ «5^ 0 b'*>* OfJ 1*0 ^IjSoA 

• «Hk3 

< c—' £<b ^T 6 4i*j». J* eS -i^L ^bi.b LSj— »^< 2[7*(x) *V^u»^* ( 1 

OrfliAJ* 5 iSj“ &*** *Kc>T • ^b c^.l^S^ tiljS^jbo < x < 6j-i <£*. cw 1 ^ e < x < b 

• i " ~~yez £<b *}L 

4^-tSii'^**. *«jb jj o^<5* *-">1^ 3* (_gljS«j» <_$*- jl ( T 

■- • »- *-! ‘^**■1$^ ^jy* o=?' i J JI 4-L» *- 

. o*» [jSa* (_j-Lc> 1 ijj~ (jj-o-®-* 

\j$+*S(x)**ci < * < 6j° £<tj3 jl ^b^b ^ 2l/,(x) (f 

xLk ' ^b a < x <b jO 2U^(x) tSj~ *Bo T ‘ -^b 

. S'(z) 


1^ 

fc» 


If 


log-A; 


-s (_y*b^L ^S_^- Ijc 


JjLmi 


iSj~ *-?■ tsb* *■<—■ 1 


SoJjSU (Jjl) 

^5a j,(<i li« a?- <5^1 ** — T 


«(UJI ) 

*oJA(v) 

Optis*^b ^jb«l jjj jS^ — r 


. I $J~ o^ 1 -v^ ^b 

* •***& j^j"* L> >0 olj 5 <Sj“— f 



/ 4 Yf 


V a.,. 




yOji 


• -V^> ’j } <Sj~ Cw 1 

^aL^»U <Sj* z j-iJlSfl *■>■ <l> — £ 


f z n 
Ij n ! 


...I/.* 


^ sin nx ^ ^ cos wa 

. '^5 <£ !{-*,>*» 1^3-1^; jJ_ Y 


1)],- 



f) B ^ nX " 
f ) 1 + n* 



J,i...'iljiu J s 4_l jllto Sj yl^> i£y 

• 1 Xsjyo a, tSjjtfj j-i *2/^1 .ll*» jl \£j L~~ *£ jkjjjiif (J^oj j-i 

\~t + P(x) jg + «Ws - 0 ( B - 1 ) 

XXsjyA ^4^ ^/l^> * i'ib | 3 •* | ) c iJjl« ^ ^ 

lS l c \ ‘*JLo i _ rt . oa^JJ tslw J-?^ >-S<5 a < \j (e — I ) 

( B —■ I ) ^yr '■$: u^bj l< !})>**« { B — 1) vW ’■£• 0 J Ji^ c*-,^v 

ts^4-; *>?• is^ ‘tgj* 3 J^J'* tsW** ■ pW*^ O^lS* x ’ •t - 1 --'* *^ j-lf^ tfj** ^-jy® *< 

. ->j5 f-J&ljj- uoU- jo J»5i « ( B — 1) <S^j-i ^jy° o^' e -< 

jAiljJ ‘aJjUa 

. jl CLuvl l^_)L-C ‘iJ •}!_*« 

(1 — x*)y" — 2xy’ + «(« + l)y = 0 ( B — T) 

■ ^jy 0 ** la i5j~ 

a/ = f akx k+m (B-r) 

k — Q 

• lw**'j ( B — t) kSy'j'* x o'lP O'O 2 *^ ' m J " Xe 0*^** a-k ’v*L‘" i •VfW 

. o-iL oo-^Sb x j' j-* (b — r) r-f&fs* u*j* * cx* tfl* 

:>y o* * U • p<«^5* (3 1 ** - *-W ** 4 -^?' 4 * * ( B — T) f *J J bu lj ((j — ?) * 

(B —■'r) 3***^ « bi a t fl«2 I>^*ki*0“5 • <5=l£** j* X *$ 

. 1 euA-I^Sb ^IjSbjk £ "Lslj 

• j\js (b -y) j-x l> ( B-r) ‘*JjU./i 

(1 — x 2 ) Yj <**(& + to) (A + m — l)x f+m-2 

4 - . (B-r) 

— 2x Y <*fr(/i + »n).c* + " -1 + n(n -f 1) ^ ai-x t+ *' = 0 

• •Xy^iS* (*st£ *-{bt» tflyily y 





£ a„(k + m)(k + m- 1)**+•-* 

- V «,[((■ + m)(i + m - 1) + 2(fc + in) (B -a) 

k 

- n(n + l)]r*+" = 0 

0**> (B — ) 3 (B — f) £>»*« j-J L> fc *>3^ 

O^ 4- .w*^ ‘ *5«*^ “ k - Oj' 0 =:' <3*'^^' ■ !»*'*•*>£ 

< aj£ 'j j-;At*» J*£i k . (Srjj^ lin-OA^ yf'i J^Jas—I e *X*~3 *s 'j OT 

o'aA<' jA a - "!-! ,_lr» Li t * JL > - ■ C—.1 X""* o*'j-S { B — A ) fa -fi t*» j-i X ofj" 4 O 

L C*-I y^j-t ) A>* •&»'>>- (B — A) 
a a m(m — Dr" - * (B—f) 

t_^o « ±lL. jIjSj* os* 4 **}U ^ tsljt a* (B — fi) «Sos* tsfx 

|Stjl^ j .>-» -^U x" _ * Vsr® ‘ 4 *'* :L: j J • >-» ( B — 6) J-* x J* 

do m(m — 1) = 0 (B—V) 

t,A*cu «JaL* o« 1^1 .«,, ^ O-^uV* o'^c? 4 Jsj JrfJ* 14 -! • 6 «JaU« aS 

0*1 a.i * *. a > . ' .^f' . jjue>x ?£ Ots'j' ^ & '—***’' <jV 4 >^~4- 

< tn = 0 • A^T^cu-Aa^m^lAia {b —Y) * 4 -JaI*»>' . |S~“* 3 ^j» a c x"> Jj’ ‘a-^ 

•in - 1 


< AJj-i_^A ^>(b — £ ) j-i xa^li* <^' 0 “® aSJa^l Os' 'j oi JW 
I ojyea* o'?-^ fc isW -4 **' -f 2t3j'^LyUj ( B — fi) . {-+£& a^-Us* 

V [a* T s(fc + »t + 2 ) (A. + «J + l)]a-* + " 

* . (B-A) 

- 2 a *K k + "»)(* + ifj + 1) - n(n -h l)]r- +m = 0 

i>t A^U { B - T ) V*>^ ( B - r) «S o T W ( B - A) VLl« .}' 


(k + m){k -f m + 1) — n{n + 1) 
a * +I “ a * (k + m+ 2)(k + m + 1) 


(B-1) 


O^ > f^S a M C< o^*^ ^ {B — \) J^V* j' O^r ■ , " ‘~ > M * 

i-*^o AfU (B — S ) j' dolis—i L< Lo a* |»Us o^* 5 *^'x • *^5^ cr^w 1/ 

. *< w i <tS 3Afo< Oi 3«» Cxt** Jj« 

{Fj. — Y) jjA (B -T) '^JaU. J>»;J a, 5 oo 3 J ^3 

. c—I ^0 **■£)» ‘aJaI*. iS* 



dTY /iJb'-'-O'** 'Ss olj- 5 t$>“ 


k(k + 1) - n(w + 1) 


' 'p-a- (B-H 

= 6 ~ n(n + I) „ __ 6 - «<n + 1) n(n -f 1) 

12 * 12 2 0,5 
„ _ 12 - n{n + 1) _ 12 - n(n +1) 2 - n(n 4- 11 

‘ 20 °‘ “-20-6- tfl 

• n $ f **?\;^ «|6 — n(n + l)]n(n + aS 

Oj^« C^Pis* L> • '^ur* J~ — 3‘ 0 ‘—1 ‘2 tsb* ^ 

n(n - 2)(n + l)(n + 3) 


. j iJSi 4^ « 4 < 24 = 4: o>> 3 * 


. +«(» - 2)(?i + l)(n + 3) 


— B (* H - t) 

2! 

{» - «(n + 2) .. 

‘ “ 3! Hl 

- B (" ~ 2)(«- + 1)(» + 3) 


o-iO CW-*-* W 


•vU ' z tr v*4"® £ (*?-*■*> Hr^’ 3 «& J Aig- L 

• JtJ •—J5-» *-! 

«*r - HD' 

«(« - 2) • • • (n - 2r + 2){n + 1) • • • (n + 2r - 1) {B — u) 
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Addition theorem, for Bessel functions 
for hyperbolic Bessel functions 
for Legendre Polynomials 
Adjoint matrix 
Algebraic equation 

- irreducible 
Ampere’s law 
Analytic continuation 
Angle, solid 
Argument 

Asymptotic form, of Bessel functions 

- Hankel functions 

- Hyperbolic Bessel functions 

— Solution of Helmholtz’ equation 
— Spherical Bessel functions 
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Bessel functions 
Bessel’s inequality 
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Beta function 


Boundary conditions 
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Boundary — value problems 
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Bra vector 


Branch cuts 


Branch point 


Branches of an algebraic function 

'■Srf (jlftfti-ll 

C 

Cauchy inequality 


Cauchy integral theorem 


Canchy - Riemann equations 


Circulation 


Closed 


Cofactor 


Cofactor matrix 


Complete set 
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Complex algebra 


Complex potential 
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Complex variable 


Polar form 


Conformal mapping 


Conjugate law 

or 1 * 5 

Coservation of mass 


Construction of Green’s function 


- in a half space 


- in polar coordinates 


Convergence, circle of 


— domain of 
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— in the mean 
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— pointwise 

— radius of 

— uniform 

Coordinates, curvitlinears 
intrinsic 
orthogonal 
Cramer’s rule 
Curl 

Curl theorem 
Curvature of path 

— radius of 

Cylinder in uniform electric field 
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Del operator 

•- geometric interpretation of 
Determinant 

— Product rule for 
— Properties of 
Diagonal matrix 
Diffrential, exact 
Diffusion equation 

- general solution of 

- Green’s function for 

infinite medium Green’s function for 

- reciprocity relation for 

- time asymmetry of 
Diffusivity 

Dirac deta function 
Dirac’s notation 
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Direct product 
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Directional derivative 


Dirichlet exterior problem, for circle 


for sphere 


Dirichlet interior problem, 


Diriciilet’s conditions 


Divergence* 


Divergence theorem 


E 

Eigenfunction expansion 
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Eigenvalue 
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energy 
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multiplicity of 


Eigenvalue equation 
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Eigenvalue problems 
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Eigenvector 
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Elliptical integral of the first kind 


Entire functions 

J.K ^\y 

Equality, parseval’s 


Equation, cauchy - Riemann 


- of charge conservation 
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— of continuity 


- of diffusion 


- Euler 

M- 

- of heat transport 
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- Helmholtz’s 
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Equipotentiai lines 

Euler equation 

Euler - Mascheroni constant 

Evaluation of integrals by residues 

Exact differential 

Expansion, by co factors 

— of function in Taylor series 

— in spherical harmonics 

— of vectors 
Expansion coefficient 
Expansion theorem 
Exterior Dirichlet problem 
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Factorial function 
Faraday’s law 
Field scalar 
Field vector 

Finite integral transform, applications of 
Cosine transform 
Sine radiation transform 
sine transform 

Fluid flow, on a curved surface • 
in a plane 

Flux 

Fourier analysis and synthesis 
Fourier series, complex form 
Fourier transform, applications of 
Condition for applicability 
Convolution theorem 
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of derivatives 
of indefinite integrals 
infinite - range 
integral theorem 
inversion theorem 
in n dimension 
Physical interpretation 
sine and cosine transforms 
Function, analytic 
Bessel 
beta 
entire 
factorial 
HanJcel 
harmonic 

Hermite polynomials 
hyperbolic Bessel 
integrate 

Legendre polynomials 

Linear independence of 

multivalued 

Neumann 

orthogonal 

regular 

spherical Bessel 
spherical harmonics 
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Gauss’s law 
General solution, 
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Generating function, 

for Hermite polynomials 
for Legendre polynomials 
Gibbs phenomenon 
Gradient, of scalar field 
Green’s functions 

for a point charge 
for a line source 
for a point source 
Green’s second iden.... 
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Hankel functions 
Hankel transform 
Harmonic function 
Harmonic oscillations 
Helmholtz equation 

in cylindrical coordinates 
dipole radiator 
double layer 
integral solution 

in rectangular cartesian coordinates 
in spherical coordinates 
Hermitean conjugate matrix 
Hermitean matrices, 
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Inpedance boundary condition 
Indicia! notation 
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Inequality, Bessel'$ 

Infinite series, conditionally convergent 
differentiability 
integrabjlity 
tests for convergent 
uniformly convergent 
Initial - value problem 
Inner product 
Integrate function 
Integral transform 
Integrals of discontinuous function 
Integrating factor 

Integration of orthogonal expansions 
Inverse matrix 
Inversion theorem 

for Fourier transform 
for Laplace transform 
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Ket vector 

Kinematics, of a line integral 
of a surface integral 
of a valume integral 
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Laplace development 
Laplace transform, advantages 
applications 
computation 
convolution theorem 





iwr/oUJ 


of derivatives 

I*-*!-:*-.— 

of an integral 

Jl/xdX 

inversion theorem 
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properties 


relation to Fourier transform 
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Laplace’s equation, in cylindrical coordinates 
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in spherical coordinates 
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Line, equipotential 
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Line divergence 
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Linear differential equations 


characteristic equation 


characteristic roots 
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linearly independent solutions 
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reduction to quadrature 
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Linear independence, of functions 
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of vector 


Linear operator 


geometric interpretation 
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Liouville’s theorem 


Lipshitz integral 
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Mass, conservation of 


complex 


conformable 
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diagonal ization 


equality of 


Hermitean, special properties of 


null 


partitioned 


Matrix 
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adjoint 


cofactor 


diagonal 


elements 


Hermitean conjugate 


inverse 


rank 


unit 


Matrix addition 
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Matrix equation, homogeneous 


inhomogeneous 


Matrix multiplication 
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Matrix operations 
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Matrix product 
Maxwell’s equations 
Measure theory 
Minor 
Modulus 

Moments of Legendre polynomials 
Multivalued function 
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Neumann boundary condition 
Neumann functions 
Normalization condition 
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Operator, Hermitean 
orthogonal 
reflection 
rotation 
self - adjoint 
Orthogonal functions 
Orthogonality relations 

for associated Legendre polynomials 
for Bessel functions 
for Hermite polynomials 
for Legendre polynomials 
for spherical Bessel functions 
for spherical harmonics 
for Sturm-Liouville eigen functions 
Orfhonormal basis 
Orthonormal set of functions 
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Parseval’s equality 
Parserval’s theorem 
Partial differential equations 
the diffusion equation 
Laplace’s equation 
Poisson's equation 
role of the Laplacian 
the wave equation 
Partial vector differentiation 
Particle trapped in potential well 
Piecewise - continuous function 
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